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3L INTRODUCTION 
5 The present invention relates to the identification of protons and protein isoforms that 

are associated with Schizophrenia and hs onset and development, and of genes encoding the 
same, and to their use for e&, clinical screening, diagnosis, prognosis, therapy and 
prophylaxis, as well as for drug screening i 



10 



from' neurological disorders, where manifestations of anatomical and biochemical changes 
15 have been identified in many cases. Consequently the identification and characterization of. 



2. BACKGROUND OF THE INVENTION 
In the majority of psychiatric disorders, little is known about a link between changes - 
at a cellular and/or molecular level and nervous system structure and function. The paucity of 



s characterized by episodes of positive syinptams such as delusions, 
hallucinations, paranoia and psychosis and/or negative symptoms such as flattened affect; 
mrpaircd attention, social withdrawal, and cognitive impairments (Ban et ah Piychiatr. Dev. 
(1984) 2:179-199). It afflicts 1.1% of the US. population end imposes a disproportionately 
large economic burden due to long-term expenditures for hospitalisation, treatment and 
rehabilitation, and lost productivity. Cost-of-iBness studies have estimated that in 1990 the 
total economic burden of Schizoplrrenia fn the US was $32.5 billion. (Rice J Clin Psychiatry 
(1999) 60 Suppl 1 4-6). In the UK, the total discounted cost to society attributable to an 
annua] cohort of newly -diagnosed patients with Schizophrenia over the first 5 years following 
diagnosis has been estimated at £-862 million (Guest and Cooks on Pharmaco economics 
(1999) 15:597- 610). Co-morbid substance abuse disorders have emerged as one of the 
greatest obstacles to the effective treatment of persons with Schizophrenia. Estimates of the 
prevalence of such co-morbidity vary, but as many as half of persons with Schizophrenia may 
suffer from a co-morbid drug or alcohol disorder (Dixon SchizophrP.es (1999) 35 SuppltS 93- 
100). Effective treatments used early in the course of Schizophrenia can help n 



The relative contribution of generic and environmental factors to the disease etiology 
uncertain, although an increased prevalence of Schizophrenia has been demonstrated 
in family and twin studies (Kendler^w. J. Psychiatry (1983) 140:1413- 1425) and resulted in 
the identification of candidate chromosomes including chromosome 6 and 22 a 
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ca ndid a te genes, such as the doparmne D3 receptor gene (Murphy et al, J Mol Netnosd 
(1996) 7:147-57). However, volumetric losses in the' cerebral hemisphere and as well as 
changes in physiologic and netrropsycho] o gical jxrtbrmance deficits such as a decreased 
prefrontal regional cerebral blood flow in the same twin studies suggest a significant 
5 contribution of nooheritablc factors to the pathogenesis of Sduzophrenia (Goldberg 
Psychiatry Res, (1994) 55:51*1). 

Although genetics and gertotyping may help to define the heritable risk for 
Schizophrenia, the utility for diagnosis, prognosis and treatment of Schizophrenia may be 



10 be obtained for a Living patient under normal earqrarstarjcca Protcomic approaches appear 
most suitable for a molecular dissection of such disease phenotypes in the central x 
system (CNS). The entire CNS is largely inaccessible to mearungful mRNA e 
analyses of primary human material, since post mortem delays in rmmary h 
affects mRNAs more readily dun proteins (Edgar et al. Molecular Psychiatry (1999) 4:173- 
15 17). Given mat the CSF bathes the brain, changes in its protein composition may reveal 
alterations in CNS protein expression pattern causativery or diagnostically linked' to the 
disease. Reasonable srnmmts of disease associated proteins (DAPs) are secreted or released 
into body fluids by diseased tissue in the Irving patient at the onset and/or during progression 
of fi* disease, fo rnany eases these dt^ 
20 the individual and rather directly related to a set of molecular and cellular alterations 
contribution to the pathogenic phenotyps (Carpcnta J Psychiair Pes (1998) 32:191-5). 

Currently diagnosis of Schizophrenia remains clinically based cm the presence of 
certam.types of ralrncfnatiarri. delusions and thought disorders (Andreascn Lancet (1995) 
346M77-481X It is made on the basis of • careful cluneal interview and mental status 



25 



established manuals, in particular (he DSM-IV or I CD 



10. The core clinical symptoms comprise formal thought disorders, delusions, balrgcrnati n n« 
(also amnrnsrized as positive symptorns), and negative symptoms such as lack of drive and 
affect f l a ttening , Nonimaging rrrhniques such as magnetic resonance hnsgxng or pari torn 
emission tomography show subtle changes of the frontal and temporal lobes and the basal 
30 gangly (Bucbsbarrm, Schit, BitH (1990) 16379-389) in the irurjarily of patients. Since these 
alterations are of Etne value far the d i agno si s, treatment, or prognosis, of the disorder in 
radrvidual patients the role of the neuroTmagmg techrnhoca mi-rrt^tn^ shove is by and large 
rot rirt cd to nW exchndem of other conditions which may be acconrpinied by t 



b as brain tumora, hemorrhages , or - in combination with chemical pmtny tfjs ' 
35 obnunedmCSF-aarnpla- 

treatment of Sc hiz ophrenia. Whfle typical 
c system, newer atypical raurolcptics also afflict 
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serotonergic synapses. In general, the latter have greater effects on negative symptoms and 
cause less extrapyramidal ride effects than typical neuroleptic conrpounds. B is generally 
accepted that early and continuous neuroleptic treatment may improve the outcome of the 
disorder. Nevertheless, regardless of foe particular drug used, neuroleptic treatment is stiD 
5 considered to be solely synrptornatic and does not inhibit the causes of the disorder. 

Currently Schizophrenia has no objective biochemical markers useful for diagnosis 
and prognosis in living patients. Many CNS pathologies involve increased neuronal loss and 
such neuronal loss or impaired Bynaptogeeesia may result in disease associated alterations of 
neuronal and CSF protcms. Synaptic pathologies have been implicated in " ph i m '" 
10 (Hemoncn et aL Neurosctence (1995) 64375-384; Benes Schiz. Bull (1993) 19:537-549.). 
Consequently, it is not surprising that changes in synaptic proteins such as SNAP 25 
Clhcmpson et al, Nairopsychopharmacology (1999) 21:717-22), neurotensin (Sharma et ai. 
Am J Psychiatry (1997) 154:1019-21) and N-CAM (Vawter et al, Schaopkr Res (1998) 
34:123-31) have bera detected m CSP of 
15 affected twins and .not in healthy siblings (Poltorak et al. Brain Res (1997) 751:152-4) 
suggesting they may be directly linked to the pathogenesis of Scriizophrenia. Such DAPs may 
provide important insi gh t s into disease pathology and opportunities for better diagnosis and 
tr eatm ent strategies. However, these changes may also occur in other such as the 

elevation of -2 haptoglobin in Schizophrenia and Alzheimer's disease (Johnson et al. Applied 
20 and Theoretical electrophoresis (1992) 3:47-53) and elevated SNAP-25 levels m 
Schizophrenia and bipolar patients (Thompson op. cat). Therefore, foe specificity and foe 
sensitivity of disti n g ui s hin g individual neurological disorders as weQ as acute and chronic 
CNS disease may require the selection of a repertoire of DAPs rather than an individual 

Due to the high rates at which other disorders co-occur with Schizophrenia, the time 
e of existing, largely imtdequate, tests and their expense it would be highly " 
desirable to measure a substance or substances in sarnplea of ce r e b ros pin al fluid (CSF), blood 
or urine that would lead to a positive diagnosis of SrJrizophrcnia or that would help to exclude 
Schizophrenia from foe differential diagnosis. 

Therefore, a need exists, to identify DAPs as sensitive and specific biomaikext for the 
dingno a it of Schizophrenia in Irving subjects. Additionally, there is a clear n ee d for new 
thenmeutic agents for Schizophrenia that work quickly, potently, specifically, and with fewer 
side effects. 



SUMMARY OF THE INVENTION 



diagnosis, prognosis, therapy and prophylaxis of Schizrjphrcnia, for mortitoring the 
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effectiveness of Schizophrenia treatment, ' for selecting participants in clinical trials, for 
identifying patients most likely to respond to a particular therapeutic treatment and for 
screening and development of drugs for treatment of Schizophrenia. A first aspect of the 
invention provides methods for diagnosis of Schizophrenia that comprise analyzing a sample 
of cerebrospinal fluid (CSF) by two-dimensional electrophoresis to detect the presence or 
level of at least one Schizophrenia-Associated Feature (SF), eg., one or more of the SFs 
disclosed herein or any combination thereof. These methods are also suitable for clinical 
screening, prognosis, monitoring (he results of therapy, identifying patients most likely to 
respond to a particular therape uti c treatment, for drug screening and development, and 



A second aspect of the invention provides methods for diagnosis of Schizophrenia 
that comprise detecting in a sample of CSF the presence or level of at least one 
S chizophrernVAssociated Protein Isoform (SPI), eg., one or more of the SPIs disclosed 
herein or any combination thereof These methods are also suitable for clinical screening, 
prognosis, monitoring the results of therapy, identifying patients most likely to respond to a 
particular therapeutic treatment, drug screening and development, and identification of new 
targets for drug treatment. 

A third aspect of tire invention provides antibodies, eg. monoclonal and polyclonal 
antibodies capable of irmmmospecific binding to an SPT, eg., an SPI disclosed herein. 

A fourth aspect of the invention provides a preparation comprising an isolated SPI, 
Le, an SPI free from proteins or protein isofonns having a significantly different isoelectric 
point or a significantly different apparent molecular weight from the SPI. 

A fifth aspect of the invention provides methods of treating Schizophrenia, 
comprising ao^nistering to a jybject a therapeutically effective amount of an agent that 
modulates (eg., upregnlates or downregulates) the expression or activity (eg. enzymatic or 
binding activity), or both, of an SPI in subjects having Schizophrenia, in order to prevent or 
delay the onset or development of Schizophrenia, to prevent or delay the progression of 
Schizophrenia, or to ameliorate the symptoms of Schizophrenia. 

A sixth aspect of the invention provides methods of screening for agents that 
modulate (eg., upregulate or dowmegnlate) a characteristic of eg., the expression or the 
enzymatic or binding activity, of an SPI, an SPI analog, or an SPI-related polypeptide. 



3.1. Definitions 

The term "SPI analog" as used herein refers to a polypeptide that possesses a gtm fl a T 
or identical function as an SPI but need not necessarily comprise an amino acid sequence that 
is similar or identical to the amino acid sequence of the SPI, or possess a structure that is 
similar or ide ntic al to that of the SPI. As used herein, an amino acid sequence of a 



polypeptide is "similar" to that of an SPI if it satisfies at least one of the following criteria: (a) 
the polypeptide has an amino acid sequence that is at least 30% (more preferably, at least 
35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%. at least 65%, at least 
70%, at least 75%, at least 80%, at least 85%, at least 90%. at least 95% or at least 99%) 
identical to the amino acid sequence of the SPI; (b) the polypeptide is encoded by a nucleotide 
sequence that hybridizes under stringent conditions to a nucleotide sequence encoding at least 
5 amino acid residues (more preferably, at least 10 amino acid residues, at least 15 amino acid 
residues, at least 20 amino acid residues, at least 25 amino acid residues, at least 40 amino 
acid residues, at least 50 amino acid residues, at least 60 amino residues, at least 70 amino 
acid residues, at least* 80 amino acid residues, at least 90 amino acid residues, at least 100 
amino acid residues, at least 125 amino acid residues, or at least 150 amino acid residues) of 
the SPI; or (c) the polypeptide is encoded by a nucleotide sequence that is at least 30% (more 
preferably, at least 35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at 
least 65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95% or 
at least 99%) identical to the nucleotide sequence encoding the SPI. As used herein, a 
polypeptide with "similar structure" to that of an SPI refers to a polypeptide that has a sirnflar 
secondary, tertiary or quarternary structure as that of the SPL The structure of « polypeptide 
can determined by methods known to those skilled in the art, including but not limited to, X- 
ray crystallography, nuclear magnetic resonance, and crystaflogrnphic electron nucroscopy. 

The term **SPI fusion protein" as used herein refers to a polypeptide that comprises (i) 
an amino acid sequence of an SPI, an SPI fragment, an SPI-related polypeptide or a nagrnenl 
of an SPI-related polypeptide and (ii) an amino acid sequence of a heterologous polypeptide 
(Le, a non-SFT, non-SPI fragment or non-SPI- related polypeptide). 

The term "SPI homolog** as used herein refers to a polypeptide that canonises an 
amino acid sequence similar to that of an SPI but does not necessarily possess a similar or 
identical function as the SPL 

The term "SPI ortholog" as used herein refers to a non-human polypeptide that (i) 
coinprises an amino acid sequence similar to that of an SPI and (ii) possesses a sirnflar or 
identical function to that of the SPL 

The term "SPI-related polyp^dc" as used herein refers to an SPI homolog, an SPI 
analog, an isoform of SPL an SPI ortholog, or any combination thereof 

The term "derivative" as used herein refers to a polypeptide that comprises an amino 
acid sequence of a second polypeptide which has been altered by the introduction of amino 
acid residue substitutions, deletions or additions. The derivative polypeptide possess a similar 
or iden ti cal function as the second polypeptide. 

The term "fra gm en t " as used herein refers to a peptide or polypeptide 
fanino acid sequence of at least 5 amino acid residues (preferably, at least 10 
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residues, at least 15 amino acid residues, at least 20 amino acid residues, at least 25 ammo 
acid residues, at least 40 amino acid residues, at least 50 amino acid residues, at least 60 
amino residues, at least 70 amino acid residues, at least SO amino acid residues, at least 90 
amino acid residues, at least 100 amino acid residues, at least 125 amino acid residues, at least 
150 amino acid residues, at least 175 amino acid residues, at least 200 amino acid residues, or 
at least 250 amino acid residues) of the amino acid sequence of a second polypeptide. The 
fragment of an SPI may or may not possess a functional activity of the second polypeptide. 

The term "fold change" includes "fold increase" and "fold decrease" and refers to the 
relative increase or decrease in abundance of an SF or Ore relative i 
expression or activity of a polypeptide (eg. an SPI) in a first sara 
to a second sample (or sample set). An SF or polypeptide fold change may be measured by 
any technique known to those of skill in the art, however the observed increase or decrease 
will vary depending upon tire technique used. Preferably, fold change is determined herein as 
described in the Examples infra. 

The term "isoform" as used herein refers to variants of a polypeptide that are encoded 
by the same gene, but that differ in their pi or MW, or both. Such isoforms can differ in their 
amino'acid composition (eg. as a result of alternative splicing or limited proteolysis) and in 
■addition, or in the alternative, may arise from differential post-trans I ah onal modification (eg., 
glyeosyiation. acylation, phosphorylation). As used herein, the term "isoform" also refers to a 
protein that exists in only a single form, Le, it is not expressed as several variants. 

The term "modulate" when used herein in reference to expression or activity of an 
SPI or an SPI-related polypeptide refers to the upreguhvtion or downregulation of the 
i or activity of fhe SPI or an SPI-related polypeptide. Based on the present 
n be determined by assays known to those of skfll in the art or 



The percent identity of two amino acid sequences or of two nucleic acid sequences is 
determined by aligning fhe sequences for optimal comparison purposes (eg., gaps can be 
introduced in the first sequence for best alignment with the sequence) and comparing the 
amino acid residues or nucleotides at co u e sp <mding positions. The "best alignment" is an 
align ment of two sequences which results in fhe highest percent identity. The percent identity 
is deter mi ned by the number of identical amino acid residues or nucleotides in the sequences 
being compared (Le, % identity « # of identical positions/total # of positions x 1 00). 

*' The determination of percent identity between two sequences can be accomplished 
using a mathematical algorithm known to those of skill in the art. An example of a 
m at hem atical algorithm for comparing two sequences is the algorithm of Karlin and Altschul 
Proc Nail Acad. ScL USA (1990) 87:2264-2268, modified as in Karlin and Altschul (1993) 
Proc NaiL Acad. ScL USA 90:5873-5877. The NBLAST and XBLAST programs of Altschul 
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et d, J. Mol Biol (1990) 215:403-410- have incorporated such an Ugorithm. BLAST 
nucleotide searches can be performed with the NBLAST program, score - 100, wordlength - 
12 to obtain nucleotide sequences homologous to a nucleic acid molecules of the mvention. 
BLAST protein searches can be performed with the XBLAST program, score - 50, 
wordlength - 3 to obtain amino acid sequences homologous to a protein molecules of the 
invention. To obtain gapped alignments for comparison purposes. Gapped BLAST can be 
utilized as described vi Altschul et al, Nucleic Adds Res. (1997) 253389-3402. 
Alternatively, PSI-Blast can be used to perform an iterated' search which detects distant 
relationships between .molecules (Id.). When utilizing BLAST, Gapped BLAST, and PSI- 
Blast- programs, the default parameters of the respective programs (eg., XBLAST and 
NBLAST) can be used. See httpJfvwwjtdbisikn.iiih.goY. 

Another example of a mathematical algorithm for the comparison of 

sequences is the algorithm of Myers and Miller, CABIOS (1989). The ALIGN program 
(version 2.0) which is part of the GGG sequence alignment software pack 
such an algorithm. Other algorithms for sequence analysis known in fhe t 



ADVANCE and ADAM as described in Toreflis and Robotti Comput Appl BioscL (1994) 
103-5; and FA ST A described in Pearson and Lipman Proc. Nail Acad. ScL USA (1988) 
85:2444-8. Within FASTA, ktop is a control option that sets the sensitivity and speed of the 
search. 



4. BRIEF DESCRIPTION OF THE FIGURES 
Figure I is an image obtained from 2-dirnensional electrophoresis of human CSF, 
which has been annotated to identify twelve landmark features, designated CSF1 to CSF12. 

Figure 2 comprises amino acid sequences of SPI-206 (Figure 2A) and the nucleic acid 
e encoding foe amino acid sequence of Figure 2A (Figure 2B). Peptides of SPI-206 
d by mass spectrometry are underlined in the sequence of Figure 2A, and fhe amino 
acid sequences determined by mass spectrometry are highlighted. 

Figure 3 shows tissue distribution of SPI-206 mRNA. Levels of mRNA in samples of 
norma] tissue were quantified by real time RT-PCR. The mRNA levels are expressed as fhe 
number of copies per nanogram cDNA. Note the 25 times difference in scale between the 
graph containing brain-related samples, and the graph c ontaining body samples. 

Figure 4 comprises amino acid sequences of SPI-238 and SPI-240 (Figure 2A) and 
the nucleic acid sequence encodmg the amino acid sequence of Figure 2A (Figure 2B). 
Peptides of SPI-238 and SPI-240 identified by mass spectrometry are underlined in fhe 
sequence of Figure 2A, and the amino acid sequences determined by m 
highlighted 
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Figure 5 shows tissue distribution of SPI-238 and SPI-240 mRNA. Levels of mKNA 
m tannics of nonaal tissue were quantified by real time RT-PCR. The mRNA levels are 
expressed as the number of copies per nanogram cDNA. Note the 25 times difference in scale 
between the graph containing brain-re l a ted mu s i cs , and the graph containing body samples. 



5. DETAILED DESCRIPTION OP THE INVENTION 
The invention described in detail below provides methods and compositions for 
cHmcaJ screening, diagnosis and prognosis of Schizophrenia in a mamnaliftn subject for 
identifying patients most likely to respond to a parti cular th erapeu tic tr ea tment, for 



mammalian subject to treat or prevent Schizophrenia. The mammalian subject may be a non- 
subject at least 21 (more preferably at least 35, at least 50, at least 60. at least 70. or at least 
80) years old. For clarity of disclosure, and not by way of limitation, the invention win be 
described with respect to the analysis of CSF samples. However, as one skilled in the art will 
appreci ate, the assays and techniques described below can be applied to other types of 
samples, including a body fluid (eg. blood, serum, plasma, saliva or urine), a tissue sample 
from a subject at risk of having or developing Schizophrenia (eg. a biopsy such as a brain 
biopsy) or homogenate thereof. The methods and cornpoahions of the pies cut invention are 
useful for screening, diagnosis and prognosis of a living subject, but may also be used for 
postmortem diagnosis in a subject, for example, to identify family members of the subject 
who are at risk of developing the same disrate. 

As used herein, cerebrospinal fluid (CSF) r ef e rs to me fhrid mat surrounds the bulk of 
the central nervous system, as described in Physiological Basis of Medical Practice (J.B. 
West, ed.. Williams and Wilkins, Baltimore, MD 1985). CSF includes ventricular CSF and 
lumbar CSF. As used herein, the term "serum" refers to the supernatant fluid produced by 
clotting and centrifugal sedimentation of a blood sample. As used herein, the term 'plasma" 
refers to the supernatant fluid produced by inhibition, of clotting (for example, by citrate or 
EDTA) and centrifugal sedimentation of a blood sample. The term "Wood" as used herein 



5 J Schiza phrenin- Associated Features (SFl) 
In one aspect of the invention, two-dimensional electrop ho r esis is used to analyze 
35 CSF from a subject, preferably a living subject, in order to detect or quantify the expression of 
one or more Schizophrenia-Associated Features (SFs) for screening, prevention or diagnosis 
of Schizophrenia, to determine the prognosis of a subject having Schizophrenia, to monitor 
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identifying patients most likely to respond to a particular therapeutic treatment, or far drug 
development. As used herein, "two- dimension*! electrophoresis" (2D- el ec ti o phoresis) means 
a technique comprising isoelectric focusing, followed by denaturing electrophoresis; mis 
generates a two* dimensional gel (2D-gcJ) conlaming a plurality of separated proteins. 
Preferably, the step of denaturing decttophnresis uses polymery lamide electrophoresis in the 
presence of sodium dodecyl sulfate (SOS-PAGE). Especially preferred are the highly. 
• accurate and automatable methods' and apparatus ("the Preferred Technology") described in 
International Application No. 97GB3307 (published, as WO 9&/23950) and in U.S- 
Applicarian No. 08/980,574, both filed December 1, 1997, each of which is incorporated 
herein by reference in its entirety with particular reference to the protocol at pages 23-35. 
Briefly, the Preferred Technology provides efficient, cornputer-assistcd methods and 
apparatus for identifying, sel e cting and characterizing Uomolecules (eg. proteins, including 
glycoproteins) in a biological sample. A two-dimensional array is generated 
t a two-dimensional gel according to their clectrophorctic 
. A cornputer-generaled digital profile of the array is generated, 

of biomolecuJes d a tc^cd in the two-diniensional array, thereby permitting computer-mediated 
comparison of profiles from multiple biological samples, as well as computer aided excision 
of separated protems of interest. 

A preferred scanner for detecting fluorescently labelled proteins is described in WO 
96736882 and in die PhD. thesis of David A. Basiji. entitled "Development of a High- 
throughput Fluorescence Scanner Employing Interna] Reflection Optics and Phase-sensitive 
Detection (Total Internal Reflection, Electrophoresis)", University of Washington (1997), 
Volume 56712-B of Dissertation Abstracts International, page 6686, the contents of each of 
which are incorporated herein by reference. These documents describe an image scanner 
■ designed specifically for automated, integrated operation at high speeds. The scanner can 
image gels that have been stained with fluorescent dyes or silver stains, as well as storage 
. The Basdji thesis provides a phase-sensitive detection system for 




systems. The increased sensitivity would reduce the samp] e-prep oration load on the upstream 
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A more highly preferred scanner is the Apollo 2 scanner (Oxford Glyeosdences, 
Oxford, UK), which is a modified version of the shove described scanner. In the Apollo 2 
s c a nne r, the gel is transported through the scanner on a precision lead-screw drive system. 
This is preferable to laying the glass plate on the belt-driven system that is described m the 
5 Basiji thesis, as it provides a repro duci ble me a n s of accurately transporting the gel past the 
u nngm g optics. 

In the Apollo 2 scanner, the gel is secured against three alignment stops that rigidly 
hold the glass plate in a known position. By doing this in conjunction with die above 
precision transport system, the absolute pos itio n of the gel can bo predicted and recorded. 
1 0 This ensures that co-ordinates of each feature en the gel can be determined more accurately 
and communicated, if de sire d, to a cutting robot for excision of the f e atu re. In die Apollo 2 
scanner, the carrier that holds the gel has four integral fluorescent markers for use to correct 
the image geometry. These markers are a quality con tr ol feature mat confirms that the 
scanning has been performed correctly. 
15 hi comparison tn ftw- ifjungr described rn fly Basiji f hfri s. the fipticiil cornj vm ntf of 

the Apollo 2 scanner have been inverted, m the Apollo 2 scanner, the laser, mirror, 
waveguide and other optical components are above the glass plate being ■Banned. The 
scanner described m the Baxyi thesis has these ccmnxments tmdtrnrafb. In the Apollo 2 
scanner, the glass plate is mounted onto the scanner gel side down, 'so mat the optical path 
remains through die glass plate. By doing this, any particles of gel flat may break sway from * 
the glass plalc will fall onto the base of the instrument rather thin into the optics. This does 
not affect the functionality of the system, but increases its reliability. 

Still more preferred is the Apollo 3 scanner, in which the signal output is digitized to 
die full 16-bit data without any peak saturation or without square root encoding of the signal; 
•A compensation algorithm has also been applied to correct for any variation in detection 
sensitivity along the path of the tremrmg beam. This variation is due to anomalies in the 
optics and differences in col l ection efficiency across the waveguide. A calibration is 
performed using a praspcx plate with an even fluorescence throughout The data received 
from a scan of mis plate are used to Hrfrrm^ the multiplication factors needed to i nc re ase 
the signal from each pixel level to a target level. These factors are then used in su bse q ue nt 
scans of gels to remove any internal optical variations. 

As used herein, the term "feature" refers to a spot d et ected in a 2D gel, and the term 
"Schizophrenia-Associated Feature" (SF) refers to a feature that is differentially present in a 
sample (eg. a sample of CSF) from a subject having ScJnzoplgcsna compared with a sample 
(eg. a sample of CSF) from a subject free from Schizophrenia. As used herein, a feature (or a 
protein isofarm of SPI. as defined btfha) is '^SexartiaDy present" in a first sample wife 
r espec t to a second sample when a method for de tectin g the feature, tsofbrm or SPI (eg., ZD 
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dectrophoresis ox an immunoassay) gives a different signal when applied to (be first and 
second samples. A fe a tu re, isofarm or SPI is "increased" is the first sample with respect to 
fee second if the method of detection- indicates that the feature, isofarm or SPI is mare 
abundant in the first sample than in the second sample, or if the feature, isofarm or SPI is 
5 detectable in the first sample and undetectable in the second sample. Conversely, a feature, 
isofarm or SPI is "decreased" in the first sample with respect to the second if fee method of 
detection indicates mat fee feature, tsofonn or SPI is less abundant in fee first sample than in 
the second sample or if the feature, tsofbrm or SPI is undetectable in the first sample and 

10 Preferably, the relative abundance of a feature in two samples is d etctuuu ed m two 

steps. First, fee signal obtained upon detecting fee feature in a sample is normalized by 
reference to a suitable background parameter, f-f, , (a) to fee total protein in fee sample bang" 
tnalyzed (eg., total protein loaded onto a gel); (b) to as Expression Reference Feature (ERF) 
£.«., a feature whose abundance is mvariant, within the limits of variability of fee Preferred 
15 Technology, m the population of subjects being examined, eg. fee ERFs disclosed below, or 
(c) more preferably to the total signal detected from all proteins in the sample. 

Secondly, fee normalized signal for fee feature in one sample or sample act is 
compared with the normalized signal for the same feature in another sample or sample set in 
order to identify features that are "differentially present* in the first sample (or sample set) 
20 wife respect to the second. 

The SFs disclosed hereto have been identified by cc mpari ng CSF samples from 
subjects having Schizophrenia against CSF samples from subjects free from Schizophrenia. 
Subjects free from Schizophrenia include subjects wife no known disease or condition 
(normal subjects) and subjects with diseases (mcludmg neurological and neurodegenerative 
25 diseases) other than Schizophrenia, 

Two groups of SFs have bees identified through fee methods and apparatus of fee 
Preferred Technology. The first group consists of SFs that are decreased in the CSF of 
subjects having Sc hiz op hi ci li a ss compared with the CSF of subjects fixe from Schizophrenia. 
These SFs can be described by apparent molecular weight (MW) and isoelectric point (pi) as 
30 provided in Table L 



Table L SFs Decreased in CSF of Subjects Having Schizophrenia 



SFfl 


PJ . 


MW (Da) 


Fold 


Rank Sum P- 
Vaajo 


SF-14 


6.24 


102603 


44.24 




SF-18 


4.73 


28954 


12J39 




SF-17. . 


4.83 


18S34 


8.71 
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SF-1B 


6.04 


43920 


638 




SF-19 


8.99 


21801 


7.11 




SF-20 


4.25 


64918 


7.51 




SF-21 


7.10 


10885 


6.07 




SF-22 


9.58 


20268 


632 




SF-23 


9.81 


14171 


6.52 




SF-24 


4.81 


12637 


6.62 


0.03689 


SF-25 


4.19 


71670 


5.78 




SF-2S 


7.17 


47823 


4.79 




SF-27 


8.14 


13783 


4.90 




SF-28 


925 


12001 


3.99 




SF-29 


8.89 " 


11740 


3.71 




SF-30 


4.52 ' 


109372 


4.19 




SF-31 


5.43 


112518 


4.07 




SF-32 


5.43 


48238 


327 


0.01219' 


SF-33 


425 


106909 


335 




SF-34 


9.83 


10120 


329 




SF-35 


5.03 


36795 


3.48 




SF-38 


9.58 


21021 


3.44 




SF-37 


6.08 


■ 93159 


2.94 


0.03671 


SF-38 


5.67 


48092 . 


237 


0.01219 


SF-39 


4.67 


14570 


2.94 


0.01996 


SF-40 


6.93 


27331 


2.11 


0.01219 


SF-41 


5.19 


50178 


223 


0.01219 


SF-42 


5.98 


90092 


2.04 


0.03671 


SF-43 


5.43 


49573 


2.13 


0.03577 


SF-44 


8.16 


24182_ 


138 


0.01219 


SF-45 


5.30 


49423 


150 


0.01219 


SF-46 


7.39 


68161 


1.73 


0.03615 


SF-47 


4.86 


3B741 


1.94 


0.03671 


SF-48' 


5.11 


35613 | 


1.74 


0.01219 


SF-49 


5.90 


23795 


136 


0.02157 


SF-51 


7.10 


23117 


1.43 


0.02157 


SF-52 


6.00 


49723 


1.78 


0.02157 


SF-53 


4.72 


20882 


1.60 


0.01193 


SF-55 


4.94 


59286 


1.69 


0.03671 


SF-56 


5.04 


57690. 


137 


0.01219 


SF-57 


5.36 


20134 


1.30 


0.02118 


SF-58 . 


720 


19285 


1.44 


0.01945 


SF^368 


6.18 


105482 


31.19 




SF-369 


4.39 


62654 


26.06 
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SF-370 


7.71 


57865 


14.56 




SF-37 1 


727 


26663 


1135 




SF-372 


638 


14769 


1127 




SF-373 


5.96 


99056 


1035 




SF-374 


5.00 


161367 


833 




SF-375 


738 


38741 


7.65 




SF-376 


5.42 


18290 


730 




SF377 


6.18 


187641 


7.18 




SF-378 


6.45 


60068 


6.40 




SF-379 


5.12 


15174 


821 




SF-380 


9.83 


39766 


535 




SF-381 


4.70 


19478 


5.65 




SF-382 


834 


54625 


5.05 




SF-3B3 


7.49 


52637 


4.74 




SF-384 


627 


186027 


429 




SF-3B5 


5.99 


147226 


420 




SF-386 


5.94 


70146 


4.02 




SF-387 


6.58 


93680 


3.79 




SF-388 


5.89 


102725 


333 




SF-389 


5.19 


25665 


3.45 




SF-390 


6.30 


186832 


3.44 




SF-391 


4.53 


35202 


332 




SF-392 


439 


21951 


328 




SF-393 


8.79 


24182 


320 




SF-394 


6w45 


16614 


3..18 




SF-395 


431 


12420 


3.11 




SF-396 


5.56 


23599 


3.04 




SF-397 


939 


11427 


299 




SF-398 


632 


22090 


2.97 




SF-399 


8.17 


12814 


233 




SF400 


730 


20201 


232 




. SF-401 


5.09 


11621 


2.89 




SF-4Q2 


6.03 


13175 


288 




SF-403 


4.80 


49063 


215 




SF-404 


4.50 


32266 


212 


0.03734 


SF-405 


5.89 


60151 ■ 


1.90 




SF-406 


4.91 


36741 


1.82 


0.03671 


SF-407 


9.35 


13879 


1.78 




SF-408 


720 


37S24 


1.74 


0.02157 


SF-409 


4.78 


136566 


1.69 


031219 


SF-410 


5.13 


65925 


1.61 


0.03655 
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SF-41 1 


9.55 


18969 


134 




SF-412 


4.62 


36556 


1.50 




SF-413 


438 


182153 


1.41 




SF-414 


5.03 


65526 


1.38 


0.02157 


SF-415 


5.12 


121995 


1.33 




SF-416 


4.99 


58394 


132 


0.03671 


SF-417 • 


6.01 


21999 


127 




SF-418 


9.54 


26377 


1.19 




SF-419 


435 


52993 


1.18 




SF-420 


4.63 


27331 


1.18 




SF-421 


4.86 


153822 


1.16 




SF-422 


5.84 


55594 


1.08 




SF-423 


5.43 


143548 


1.04 





Where p values are given in Table I, the statistical technique used was the Wilcox on 
Rank-Sum test as described- in method (a) of Section 6.1.13, Statistical Analysis of the 
Profiles. Where no p value is reported, the method used to select these features was on the 
5 basis of a significant fold change or qualitative presence or absence alone as described in 
methods (b) and (c) of Section 6.1 .1 3 Statistical Analysis of the Profiles. 

The second group consists of SFs that are increased in the CSF of subjects having \ 
Schizophrenia as compared with the CSF of subjects free from Schizophrenia. These SFs can 
be described by MW and pi as follows: 



Table U. SFs Increased in CSF of Subjects Having Schizophrenia 



SF#. 


pl 


MW(Da) 


Fold 
Increase 


Rank Sum P- 
Vafue 


SF-80 


435 


10120 


5031 




SF-61 


5.39 


28439 


30.63 




SF-82 


9.74 


56994 - 


2622 




SF-83 


7.65 


61670 


22,83 




SF-84 


6.54 


13783 


22.09 




SF-85 


6.60 


14652 


20.33 




SF-86 


7.01 


44664 


19.00 




SF-87 


5.37 


29604 


. 18.85 




SF-88 


6.60 


57865 


18.41 




SF-69 


4.78 


. 14319 


1620 




SF-90 


6.16 


52513 


15.76 




SF-91 


5.64 


14171 


14.68 




SF-92 


7.65 


46181 


1232 




SF-83 


6.61 


11467 


10.16 





WO 01*3293 PCT/GB01/00783 
15 



SF-94 


426 


113057 


19.74 




SF-95 


5.84 


39743 


1332 




SF-96 


635 


63583 


1425 




SF-07 


721 


50321 


1331 




SF-98 


537 


45227 


10.44 




SF-99 


5.85 


12549 


11.10 




SF-100 


639 


14220 


8.00 




SF-101 


928 


51958 


10.65 




SF-102 


5.56 


14133 


13.04 




SF-103 


531' 


87306 


7.41 




SF-104 


7.68 


130651 


724 




SF-105 


439 


12018 


10.36 




SF-106 


631 


12593 


839 




SF-107 


5.72 


26522 


8.58 




SF-108 


6.12 


15430 


9.33 




SF-109 


93V 


14280 


7.99 




SF-110 


5.74 


111425 


8.16 




SF-111 


732 


12182 


10.87 




SF-112 


5.79 


14576 


12.88 




SF-113 


734 


130785 


531 




SF-114 " 


4.47 


13640 


10.76 




SF-115 


428 


39080 


935 




SF-116 


635 


30358 


6.43 




SF-117 


931 


49898 


7.09- 




SF-118 


6.66 


50636 


7.01 




SF-119 


9.09 


55966 


10.76 




SF-120 


626 


12963 


731 




SF-123 


536 


28440 


6.57 


0.01996 


SF-124 


6.69 


19285 


5.78 




SF-125 


6.48 


68087 


739 




SF-126 


6.19 


46232 


6.83 




SF-130 


6.72 


18040 


3.94 i 




SF-131 


7.97 


64150 


6.88 


0.03577 


SF-132 


432 


•104557 


737 




SF-135 . 


723 


31838 


9.87 




SF-136 


5.79 


113516 


6.37 




SF-137 


533 


13847 


8.77 




SF-139 


4.75 


11568 


6.66 




SF-141 


6.45 


137832 


6.74 




SF-142 


431 


120492 


5.94 




SF-143 


7.48 


43043 


6.51 - 


0.03589 
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SF-144 


756 


12594 


7.16 






SF-191 


6.74 


547S1 


4.40 


0.02157' 


SF-147 


7.38 


125122 


8.01 






SF-194 


7.03 


55966 


3.73 


■0.01996 


SF-148 


6.01 


41015 


5.74 






SF-195 


653 


66326 


2.79 


0.03038 


SF-150 


S.66 


11503 • 


6.00 






SF-196 


552 


178161 


3.04 


0.01945 


SF-151 


6.28 


30170 


5.44 


051996 




SF-197 


5.32 


15381 


458 


0.01219 


SF-153 


6.95 


14369 


5.11 


0.03689 




SF-198 


7.73 


15277 


3.62 


0.01219 


SF-154 


6.39 


12122 


8.10 


.0.01996 




SF-199 


6-2B 


67135 


3.75 


0.01219 


SF-155 


10.04 


14024 


6.39 






SF-200 


6.03 


135312 


993 


0. 03038 


SF-157 


4.65 


26063 


' 6.90 






SF-201 


6.10 


57515 


2.41 


0.02940 


SF-158 


4.73 


11509 . 


6.46 






SF-202 


5.13 


42039 


244 


0.03889 


SF-159 


5.03 


16103 


6.78 






SF-203 


5.67 


178932 


2.78 ■ 


0.03734 


SF-160 


6.35 


32266 


4.30 


0.03577 




SF-204 


5.49 


38854 


2.38 


0.01998 


SF-161 


6.55 


12903 


6.74 


0.03689 




SF-208 


657 


63376 


2.48 


0.01996 


SF-162 


4.40 


19285 


5.61 


0.03038 




SF-209 


653 




3.34 




SF-163 


a26 


14319 


7.15 


0.03689 




SF-211 


"653 


25861 


2.94 





SF-164 


6.98 


59466 


6.46 


0.03689 




SF-212 


5.48 


179707 


2.55 


0.03671 


SF-165' 


6.45 


20882 


5.07 


0.01219 




SF-213 


457 


45882 


2.47 


0.02157 


SF-166 


5.78 


33716 


6.38 


0.03038 




SF-215 


•555 


178161 


3J>8 


0.01219 


SF-167 


5.17 


15486 


5.33 


0.01996 




SF-216 


659 


60374 




0.03038 


SF-168 


6.07 


31433 


3.53 


0.03689 




SF-217 


6.03 


17230 


2 2? 




SF-169 


5.76 


29267 


5.94 


0.01219 




SF-21 8 


6.42 


32454 


1.63 





SF-170 


7.50 


14319 


4.08 


0X13689 




SF-219 


6.56 


20744 


2.77 


0 03g89 


SF-171 


6.69 


24664 


5.41 


0.01996 




SF-220 


6.74 


40716 


1.79 


001p45 


SF-172 


5.68 


39422 


5.09 


0.01945 




SF-221 


6.86 


100168 


2.85 


0 ' 018<J 


SF-173 


6.39 


44664 


2.98 


0.01996 




SF-222 


6.37 


66332 | 


3.08 


0.01996 


SF-174 


5.19. 


12080 


3.27 


0.03689 




SF-228 


4.81 


50178 


244 




SF-175 


5.79 


179707— 


3.50 


0.03689 




SF-227 


8.46 




213 


0.01193 • 


SF-176 


6.37 


34096 


3.96 


0.01996 




SF-228 


5.07 


14520 


3.68 




SF-177 


4.46 


4867S . 


335 


0.01996 




SF-229 


7.42 


56136 


3.58 




SF-178 


7.68 


84540 


3.59 


0.01945 




SF-230 


451 


63376 


2.86 


0.03038 


SF-179 


6.05 


30643 


- 3.18 


0.03689 




SF-231 


7.81 


59828 






SF-180 


6.21 ! 


67544 


4.12 


0.01998 




SF-232 


7.31 


64759 


2.79 


0.03689 


SF-181 


6.29 


80131 


3.60 


0.01998 




SF-233 


502 


50026 


2.47 




SF-1B2 


4.95 


14570 


4.65 


0.03689 




SF-235 


4.49 


18350 


2.31 


0.01996 


SF-183 


6.67 - 


38376 


2.13 


0.02940 




SF-237 . 


5.77 


85533 


153 


0.03655 


SF-1B4 


6.52 


60192 


3.21 


0.03038 




SF-238 


5.77 


19330 


1.85 


0.03671 


SF-186 


7.48 


59646 


4.70 


0.01996 




SF-239 


757 


104514 


2.52 


0.03689 


SF-187 


757 


59466 


3.57 


0.01996 




SF-242 


5.48 


11872 


2.37 


0.03577 


SF-188 . 


7.01 


40510 


3.04 


0.01219 




SF-243 


7.65 


52513 


2.07 


0.01996 


SF-189 


6.01 


53953 


2.58 


0.03038 




SF-244 


6.65 


12463 


150 


0.03734 


SF-190 


4.91 


70663 


? 93 


0.03734 




SF-248 


5.40 


11988 


2.14 


0.03655 
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SF-249 


6.18 


178932 


2.23 


0.03655 




SF-332 


9.05 


72071 


2.19 


0.03689 


SF-250 


5.05 


15381 


3.03 


0.01996 




SF-333 


4.50 


47610 • 


1.60 


0.03671 


SF-255 


7.03 


155828 


2-25 


0.01193 




SF-336 


7.03 


107446 


157 


0.01996 I 


SF-257 


5.75 


60558 


250 


0.01996 




SF-340 


5I03 


46659 


1.46 


0.03671 


SF-258 


5.08 


49723 


2.03 


0.03689 




SF-348 


6.30 


50790 


1.75 


051219 


SF-2B1 


6.05 


27854 


1.69 


0.03734 




SF-349 


7.16 


39538 


154 


0.03615 


SF-262 


6.72 


57865 


253 


0.01998 . 




SF-352 


7.09- 


19543 


152 


0.03689 


SF-264 


550 


151188 


250 


0.01996 




SF-358 


557 


68161 


152 


0.03038 


SF-265 


6.90 


156503 


254 


0.03689 




SF-424 


657 - 


177393 


'152 




SF-287 


530 


43920 


2.02 


0-03671 




SF-425 


859 


61111 


1.05 




SF-268 


7.22 


155156 


2.24 


0.02157 




SF-426 


551 


113933 


1.05 




SF-269 


6.16 


52038 


158 


0.03615 




SF-427 


5.53 


91613 


1.21 




SF-271 


5.06 


13452 


2-76 


0.03038 




SF-428 


555 


178932 


152 




SF-272 


5.17 


64933 


157 • 


0.01996 




SF-429 


5.56 


34240 


154 




SF-273 


6.09 


67749 


2-05 


053671 




SF-430 


553 


12527 


1.37 




SF-280 


4.65 


45728 


152 


0.03889 




SF-431 


6.87 


62896 


1.43 




SF-282 


458 


31780 


1.48 


0.01193 




SF-432 


7.42 


89485 


1.44 




SF-2B3 


5.49 


60558 


2.17 


0.03615 




SF-433 


451 


32909 


1.46 




SF-288 


4.99 


61670 


1.73 


0.03689 




SF-434 


4.41 


24762 


1.49 




SF-289 


6.28 


176161 


252 


052157 




SF-435 


9.92 


57167 


158 




SF-291 


7.14 


32549 


254 


051996 




SF-436 


652 


87429 


150 




SF-292 


727 


48975 


159 


0.01193 




SF-437 


7.49 


118924 


1.60 




SF-293 


9.24 


35821 


157 


051996 




SF-438 


557 


101769 


151 




SF-294 


6.62 


101661 


2.20 _j 


051219 




SF-439 


7.15 


11799 


1.75 




SF-296 


652 


175109 


T52 


053815 




SF-440 


751 


64933 


1.77 




SF500 


759 


153822 


151 


052157 




SF-441 


6.88 


42595 


150 




SF-301 


7.14 


95262 


158 


0.03577 




SF-442 


7.19 


43883 


151 




SF-302 


5.41 


44684 


1.70 


0.02157 




SF-443 


454 


39855 


158 




SF-303 


6.88 


40613 


1.68 


0.01167. 




SF-444 


5.56 


27604 


2.00 




SF-304 


7.25 


67622 


151 


0.02940 




SF-445 


6.65 


40718 


252 




SF-306 


5.72 


100168 


2.41 


0.02000 




SF-446 


6.14 


47484 


2.04 




SF-307 


6.43 




1.83 


051219 




SF-447 


755 


45269 


2.12 




SMOS 


5.28 


72474 


154 


051219 




SF-448 


454 


10961 


2.12 




SF-312 


657 


122917 


159 


0.02940 




SF-449 


552 


1B835 


258 




SF317 


559 


43773 


155 ' 


0.01945 




SF-450 


755 


12377 


2.44 




SF-320 


6.26 


21818 


154 


051219 




SF-451 


956 


17225 


2.49 




SF-321 


6.72 


101661 


170 


0.01193 




SF-452 


7.47 


12814 


251 




SF-322 


559 


26797 


152 


051996 




SF-453 


6.07 


11167 


3.18 




SF-324 


5.20 


43920 


2.03 


0.02157 




SF-454 


7.42 


46424 


3.18 




SF-326 


456 


74524 


152 


052157 




SF-455 


5.73 


15824 


354 




SF^327 


4.40 


16835 


150 | 


051219 




SF-456 


5.71 


45728 


352 
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SF-457 


5.76 


45728 - 


3.47 




SF-458 


6.65 


13831 


3.50 




SF^59 


9.61 


29902 


3.78 




SF460 


6.78 


11955 


3.87 




SF-461 


6.29 


18044 


3.99 




SF462 


5.00 


31104 


4.10 




SF463 


5.95 


29S29 


-4.11 




SF^t64 


8.10 


27009 


427 




SF-465 


6.48 


21974 


4.31 




SF-468 


6.28 


48238 


4.85 




SF-467 


5.66 


12221 


5.17 




SF-468 


5.58 


73872 


5.25 




SF469 


4.44 


100168 


5.62 




SF-470 


5.70 


79242 


5.92 




SF-471 


4.88 


15911 


599 




SF-472 


7.51 


24762 


6.05 




SF-473 


6.99 


64834 


631 




SF-474 


6.22 


17863 


6.43' 




SF-475 


5.68 


73979 


733 




SF476 


4.24 


65625 


733 




SF-477 


8.04 


55531 


8.58 




SF-478 


6.80 


32080 


9.79 




SF-479 


5.19 


39007 


9.94 




SF-480 


6.06 


34648 


10.13 




SF-48 1 


8.44 


41146 


10.31 




SF-432 


9.70 


57692 


10.68 




SF-483 


6.56 


44727*~ 


10.68 




SF-484 


5.62 


38698 


11.97 




SF-465 


7.09 


42796 


12.15 




SF-488 


5.31 


39135 


12.15 




SF-487 


7.28 


34494 


12.33 




SF-488 


6.23 


167704 


12.70 




SF489 


635 


31104 


13.07 




SF490 


7.08 


84191 


13.99 




SF-491 . 


6.31 


43188 


1436 




SF-492 


6.28 | 


41481 


15.10 




SF-493 


5.27 


11955 


15.28 




SF-iS4 


6.69 


39133 


16.75 




SF-495 


5.75 


11240 


17.67 




SF496 


6.92 


109447 


1736 




SF-497 


9.60 


51912 


18.04 





SF498 


10.65 


11457 


24,12 




SF-499 


7.68 


12761 


27.98 




SF-500 


534 


13658 


2835 




SF-501 


736 


24230 


3424 




SF-502 


423 


39766 


35.16 





Where p values are given in Table n, the s 



i3 technique used was the Wflcoxon 
Rank-Sam test as described in method (a) of Section 6.1.13 Statistical Analysis of the 
Profiles. Where no p value is reported, the method used to select these features was on the 
basis of fold change ox qualitative presence or absence alone as described in methods (b) and 
(c) of Section 6. 1.13 Statistical Analysis of the Profiles. 

For any given SF. the signal obtained upon analyzing CSF from subjects having 
Schizophrenia relative to the signal obtained upon analyzing CSF from subjects free from 
Schizoplirena will depend upon the particular analytical protocol and detection technique mat 
is used. Accordingly, the present invention contemplates that each laboratory will, based on 
the present description, establish a reference range for each SF in subjects free from 
Schizophrenia according to the analytical protocol and detection technique in use, as is 
conventional m the diagnostic art. Preferably, at least one control positive CSF sample from a 
subject known to have Schizophrenia or at least one control negative CSF sample from a 
subject known to be free from Schizophrenia (and more preferably bom positive and negative 
control samples) arc included in each batch of test samples analyzed. In one embodiment, the 
level of expression of a feature is determined relative to a background value, which is defined 



m a proximal region of the image that (a) is equivalent in 
o the particular feature in question; and (h) contains no disccmable protein feature. The 
g upon the method of detection used and the conditions under which 
detection is carried out, can include no feature or isoform present, or rton^detcctablc levels of 
feature or isoform present Sterns described by pi and MW provided in Tables I and H can 
be identified by searching 2D-PAGB databases with those pi and MW values. Examples of 
such databases are provided on the ExPASy Molecular Biology Server 
(httpy/www.expasy.ch) under the "SWISS-ZDPAGE" section, and other databases are further 
referenced on tins server. Such databases typically provide interactive 2D gels images for a 

given set of sample and preparation protocol, and the skilled artisan can obi „.„ 

relevant to agfven feature by pointing and clicking the appropriate section of the image. 

In a preferred embodiment, the signal associated with an SF in the CSF of a subject 
(e^., a subject suspected of having or known to have Schizophrenia) is normalized with 
reference to one or more ERFs detected in the same 2D geL As will be apparent to one of 
endinary slcffl in the art. such ERFs may readily be determined by comparing different 



samples using the Preferred Technology. Suitable ERFs 
described in the following table. 
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Table HI. Expression Reference Features 



ERF* 


P« 


MW(Da) 


ERF-1 


628 


48238 


ERF-2 


428 


26797 



As those of skill in the art will readily arrpreciato, the measured MW and pi of a given 
irotem isoform will vary to some extent depending on the precise protocol used tor 
each step of the 2D electrophoresis and for laTirfmarfr marching. As used herein, the terms 
"MW" and "pi" are defined, respectively, to mean (he apparent molecular weight and the 
apparent isoelectric point of a feature or protein isoform as measured in exact accordance with 
the Reference Protocol identified fn Section 6 below, 
followed and when samples are run in duplicate o 
the measured mean pi of an SF or SPI is typically less than 3% and variation in the measured 
mean MW of an SF or SPI is typically less than 5%. Where the skilled artisan wishes to 
deviate from the Reference Protocol, calibration expe rim e n ts should be performed to compare 
the MW and pi for each SF or protein isoform as detected (a) by the Reference Protocol and 
(b) by the deviant protocol. 

SFs can be used for detection, prognosis, diagnosis, or monitoring of Schizophrenia, 
or for identifying patients most likely to respond to a specific merapentic treatment, or for 
drug development In one embodiment of the invention, CSF from a subject (tg., a subject 
suspected of having Schizophrenia) is analyzed by 2D dectrophoresis for quantitative 
detection of one or more of the foil owing SFs: SF-14, SF-16, SF-17, SF-18, SF-19. SF-20, 
SF-21, SF-22. SF-23, SF-24, SF-25, SF-26, SF-27, SF-28, SF-29. SF-30, SF-31, SF-32, SF- 
33, SF-34, SF-35, SF-36. SF-37, SF-38, SF-39. SF-40, SF-41, SF-42, SF43, SF-44, SF45, 
SF-46, SF-47, SF-48, SF-49. SF-51, SF-52, SF-53, SF-55, SF-56, SF-57, SF-58, SF-368, SF- 
369, SF-370, SF-371, SF-372, SF-373, SF-374, SF-375. SF-376. SF-377, SF-378, SF-379, 
SF-380, SF-38 1, SF-382, SF-383, SF-384, SF-385, SF-386, SF-387, SF-388, SF-389, SF-390. 
SF-391, SF-392, SF-393, SF-394, SF-395, SF-396, SF-397, SF-398, SF-399, SF-400, SF-401, 
SF-402, SF-403, SF-404. SF-405, SF406, SF-407, SF-408, SF-409, SF410, SF-41 1, SF-412, 
SF-413, SF-41 4, SF-41 5, SF-41 6, SF-41 7, SF-41 8, SF-419, SF-420. SF421. SF-422, SF-423. 
A decreased atom dance of said one or more SFs in the CSF from the subject relative to CSF 



20 



30 



35 
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from a subject or subjects free from Sclnzophrenia (*g., a control sample or a previously 
determined reference range) indicates the presence of Sc hizop hr enia 

m another arrbodirnent of the invention, CSF from a subject is analyzed by 2D 
electrophoresis for quantitative detection of one or more of the following SFs: SF-80, SF-81, 
5 SF-82, SF-83, SF-84, SF-85, SF-86, SF-87. SF-88. SF-89, SF-90, SF-91, SF-92, SF-93, SF- 
94, SF-95, SF-96, SF-97, SF-98, SF-99, SF-100, SF-101, SF-I02, SF-103, SF-I04, SF-105, 
SF-106, SF-107,SF-108i SF-109, SF-I10,SF-111, SF-I12,SF-113, SF-114, SF-US,SF-116. 
SF-1 17, SF-1 18, SF-1 19, SF-120, SF-123, SF-124, SF-125, SF-I26, SF-130, SF-131, SF-I32, 
SF-135, SF-136, SF-137, SF-I39, SF-141, SF-142, SF-143, SF-1 44, SF-1 47, SF-148, SF-150, 
' SF-151, SF-153, SF-154, SF-155, SF-1 57, SF-158, SF-159, SF-1 60, SF-161. SF-1 62, SF-163, 
SF-164. SF-165, SF-1 66, SF-1 67, SF-168, SF-165;, SF-I70, SF-1 71. SF-1 72, SF-1 73, SF-174, 
SF-175, SF-176, SF-1 77, SF-I78, SF-1 79, SF-180, SF-181, SF-182, SF-183, SF-184, SF-1 86, 
SF-187, SF-1S8, SF-189. SF-1 90, SF-191, SF-194, SF-195, SF-196, SF-197, SF-I98. SF-199, 
SF-200, SF-201, SF-202, SF-203. SF-204, SF-208, SF-209, SF-211, SF-212, SF-2I3. SF-215, 
SF-216, SF-21 7, SF-218, SF-219, SF-220, SF-22 1, SF-222, SF-226, SF-227, SF-228, SF-229, 
SF-230, SF-23 1, SF-232, SF-23 3, SF-235, SF-23 7, SF-23 8, SF-239, SF-242. SF-243, SF-244, 
SF-248, SF-249, SF-250, SF-255, SF-257, SF-258, SF-26 1, SF-262, SF-264, SF-265, SF-267, 
SF-268, SF-265, SF-27 1, SF-272, SF-273, SF-2S0, SF-282, SF-283, SF-2S6, SF-289, SF-29 1, 
SF-292, SF-293, SF-294, SF-296, SF-300, SF-30 1, SF-302, SF-303, SF-304, SF-306, SF-307, 
SF-309, SF-312, SF-317, SF-320, SF-32 1, SF-322, SF-324, SF-326, SF-327, SF-332, SF-333, 
SF-336, SF-340, SF-348. SF-349, SF-352, SF-35 8, SF-424, SF-425. SF-426, SF-427, SF-428, 
SF429, SF430, SF431, SF-432, SF-433, SF434, SF-435, SF-436, SF-437, SF438, SF-439, 
SF-440, SF-441. SF-442, SF-443, SF-444, SF-445. SF-44 6, SF-447, SF-448, SF-449, SF-450, 
SF-451, SF-452, SF453, SF-454, SF-455, SP-456, SF-457, SF-458, SF459, SF-460, SF-461. 
SF-462, SF-463, SF-464, SF-465, SF-466, SF467, SF-468, SF-469. SF-470, SF471, SF-472, 
SF-473, SF-474, SF-475, SF-476, SF-477, SF478, SF-479, SF-480. SF481, SF-482, SF-483, - 
SF-484, SF485, SF486, SF-487, SF-488, SF-489, SF-490, SF-491, SF492, SF493, SF-494, 
SF-495; SF-496, SF497, SF-498. SF-499, SF-500, SF-501, SF-502. Aa increased abundance 
of said one or more SFs in the CSF from the subject relative to CSF from a subject ox 
subjects free from Schizophrenia (eg., a control sample or a" previously determined reference 
range> indicates the presence of Schizophrenia. 

In yet arwrthcr embocWrrt. CSF from a subject is analyzed by 2D electrophoresis for 
quantitative detection of (a) one or more SFs or any combhumon of them, whose decreased 
abundance indicates the presence of Schizophrenia, it, SF-14, SF-16, SF-17, SF-18, SF-19, 
SF-20, SF-21, SF-22. SF-23, SF-24, SF-25. SF-26, SF-27, SF-28, SF-29, SF-30, SF-31, SF- 
32, SF-33, SF-34. SF-35, SF-36. SF-37, SF-38, SF-39. SF-40, SF-41, SF-42, SF-43, SF-44, 
SF45, SF-46, SF47, SF-48, SF-49, SF-51, SF-52, SF-53, SF-55. SF-56, SF-57, SF-58, SF- 
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368, SF-369, SF-370, SF-371, SF-372, SF-373, SF-374, SF-375, SF-376, SF-377, SF-378, 
SF-379, SF-380, SF-381. SF-382, SF-383, SF-384, SF-385, SF-386, SF-387, SF-388, SF-389. 
SF-390, SF-391, SF-392, SF-393, SF-394, SF-395. SF-396, SF-397, SF-398, SF-399. SF-400, . 
SF-401, SF-402, SF-403, SF-404, SF-405, SF-406, SF-407, SF-408, SF-409, SF-410, SF-41 1. 
5 SF-412, SF-413,' SF-414, SF-4] 5, SF-4I6. SF-4I7, SF-418. SF-419, SF-420, SF-421. SF-422, 
SF-423; and (b) one or more SFs or say combination of mem, whose increased abundance . 
jiy*}">*~t the presence of Schizophrenia (.6. SF-80, SF-81, SF-82, SF-S3, SF-84, SF-85, SF- 
86, SF-S7. SF-88. SF-89, SF-90, SF-91, SF-92, SF-93, SF-94, SF-95, SF-96, SF-97, SF-98, 
SF-99, SF-100, SF-101. SF-102, SF-103, SF-I04, SF-105, SF-I06, SF-107, SF-108, SF-109, 

1 0 SF-1 10, SF-1 1 1, SF-1 12, SF-1 13, SF-U4, SF-1 15, SF-1 16, SF-1 17, SF-1 18, SF-1 19, SF-120, 
SF-123, SF-124. SF-125, SF-126, SF-130, SF-131, SF-132, SF-135, SF-136, SF-137, SF-139, 
SF-141, SF-142, SF-143, SF-144, SF-1 47, SF-148, SF-1 50, SF-151; SF-1S3, SF-1 54, SF-155. 
SF-1 57, SF-1~58, SF-159, SF-1 60, SF-161, SF-1 62, SF-1 63. SF-164, SF-J65, SF-166. SF-167. 
SF-168. SF-169, SF-170, SF-171, SF-1 72. SF-I73, SF-174, SF-175, SF-176. SF-1 77, SF-1 78, 

15 SF-1 79, SF-1 80, SF-18I, SF-1 82, SF-183. SF-1 84, SF-1 86. SF-1 87, SF-188, SF-1 89, SF-190, 
• SF-1 91. SF-194, SF-195, SF-1 96, SF-197, SF-198, SF-199, SF-200, SF-201, SF-202, SF-203, 
SF-204, SF-208, SF-209, SF-211, SF-212, SF-213, SF-215, SF-216, SF-217, SF-218, SF-219, 
SF-220. SF-221, SF-222, SF-226, SF-227. SF-228, SF-229, SF-230, SF-231, SF-232, SF-233. 
SF-235, SF-237, SF-238, SF-239, SF-242, SF-243, SF-244, SF-248, SF-249, SF-250, SF-255, 

20 SF-257, SF-258, SF-261. SF-262, SF-264, SF-265, SF-267. SF-268.-SF-269. SF-271, SF-272, 
SF-273, SF-280. SF-282, SF-283, SF-286, SF-289, SF-291. SF-292, SF-293, SF-294, SF-296, 
SF-300, SF-301. SF-302. SF-303, SF-304, SF-306, SF-307, SF-309, SF-312. SF-317, SF-320, 
SF-321, SF-322, SF-324, SF-326, SF-327, SF-332, SF-333, SF-336, SF-340, SF-348, SF-349, 
SF-352. SF-358. SF-424, SF-425^SF-426. SF-427, SF-428, SF-429. SF-430, SF-431, SF-432, 

25 SF-433, SF-434, SF-435, SF-436, SF-437, SF-438, SF-439, SF-440, SF-441, SF-442, SF-443, 
SF-444, SF-445, SF-446. SF-447, SF-448, SF-449. SF-450, SF-451, SF-452, SF-453. SF-454. 
SF-155, SF-456, SF-457, SF-458, SF-459, SF-460, SF-461, SF-462, SF-463, SF-464, SF-465, 
SF^»66, SF-467, SF-468, SF-469. SF-470, SF-471, SF-472, SF-473, SF-474. SF-475, SF-476, 
SF-477, SF-478, SF-479, SF-4 80, SF-481, SF-4 82, SF-483, SF-4 84, SF-485, SF-4 86, SF-487, 

30 SF-488, SF^89. SF-490, SF-491, SF-492, SF-493. SF-4 94. SF-495, SF-496, SF-497, SF-498, 
SF-499, SF-500, SF-501, SF-502. 

Id yet another embodiment of the invention, CSF from a subject is analyzed by 2D 
electrophoresis for quantitative detection of one or more of the following SFs: SF-1 4, SF-1 6, 
SF-17, SF-1 8, SF-1 9, SF-20, SF-21, SF-22, SF-23. SF-24, SF-25, SF-26, SF-27, SF-28. SF- 

35 " 29, SF-30, SF-31. SF-32, SF-33. SF-34. SF-35, SF-36, SF-37, SF-38, SF-39, SF-40, SF-41, 
SF-42, SF-43, SF-44, SF-45, SF-46, SF-47, SF-48, SF-49, SF-51, SF-52, SF-53, SF-55, SF- 
56, SF-57, SF-58, SF-80, SF-81, SF-82, SF-83, SF-84, SF-85, SF-86, SF-87. SF-88, SF-89, 
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SF-90, SF-91; SF-92, SF-93. SF-94, SF-95, SF-96. SF-97, SF-98, SF-99, SF-100,' SF-101, 
SF-102, SF-103, SF-1 04, SF-105, SF-1 06, SF-107, SF-108, SF-109, SF-1 10, SF-1 11, SF-112, 
SF-1 13, SF-114. SF-1 15, SF-1 16, SF-1 17, SF-118, SF-1 19, SF-120, SF-123, SF-124, SF-125. 
SF-126, SF-130, SF-131, SF-132, SF-135, SF-136, SF-137, SF-139, SF-141, SF-142, SP-143, 
5 SF-144, SF-147, SF-148, SF-150, SF-151, SF-153, SF-154, SF-155, SF-157. SF-158, SF-159, 
SF-1 60, SF-161. SF-1 62, SF-1 63, SF-1 64. SF-165, SF-166, SF-167, SF-168, SF-169, SF-170, 
SF-171, SF-1 72, SF-173, SF-174. SF-175, SF-176, SF-177, SF-1 78, SF-179. SF-180, SF-181. 
SF-1 82, SF-183. SF-1 84, SF-1 86, SF-1 87, SF-1 88, SF-1 89, SF-190, SF-191, SF-194, SF-195, 
SP-196, SF-197. SF-198, SF-199, SF-200, SF-201, SF-202, SF-203, SF-204, SF-208, SF-209, 

1 0 SF-211, SF-212, SF-213, SF-215, SF-216, SF-217, SF-218, SF-219, SF-220, SF-221. SF-222, 
SF-226, SF-227, SF-228, SF-229, SF-230, SF-231, SF-232, SF-233, SF-235, SF-237, SF-238, 
SF-239, SF-242, SF-243, SF-244, SF-248, SF-249, SF-250, SF-255, SF-257, SF-258, SF-261, 
SF-262, SF-264, SF-265, SF-267, SF-?68, SF-269, SF-271, SF-272, SF-273, SF-280, SF-282, 
SF-283, SF-286, SF-289, SF-291, SF-292, SF-293. SF-294, SF-296, SF-300, SF-301, SF-302, 

15 SF-303, SF-304, SF-306, SF-307, SF-309, SF-312, SF-317, SF-320, SF-321, SF-322. SF-324, 
. SF-326, SF-327, SF-332, SF-333, SF-336, SF-340. SF-348, SF-349, SF-352, SF-358, SF-368, 
SF-369, SF-370, SF-371, SF-372, SF-373, SF-374, SF-375, SF-376, SF-377, SF-378, SF-379, 
SF-380, SF-381. SF-382, SF-383, SF-384, SF-385, SF-386, SF-387, SF-388, SF-389, SF-390, 
SF-391, SF-392, SF-393, SF-394, SF-395, SF-396, SF-397, SF-398. SF-399. SF-400. SF-401. 

20 SF-402. SF-403, SF-404, SF-405, SF-406, SF-407, SF-408, SF-409, SF-41 0, SF-411. SF-412, 
SF-413, SF-4 14, SF-415, SF-416, SF-417, SF-41 8, SF-419, SF-420, SF-421, SF-422, SF-423, 
SF-424, SF-425, SF-426, SF-427. SF-428, SF-429. SF-430, SF-43 1 . SF-432, SF-433, SF-434, 
SF-435, SF-436, SF-437, SF-438. SF-43 9, SF-440, SF-441, SF-442, SF-443, SF-444, SF-445, 
SF-446, SF-447. SfU48, SF-449, SF-450, SF-451, SF-452, SF-453, SF-454, SF-455, SF-456. 

25 SF-457, SF-458, SF-459, SF-460, SF-461, SF-462, SF-463, SF464. SF-465, SF-466. SF-467, 
SF-468, SF-469, SF-470, SF-471, SF-472, SF-473, SF-474, SF-475, SF-476, SF-477, SF-478, 
SF-479, SF-480, SF-481, SF-482. SF-483, SF-4 84, SF-485, SF-486, SF-487, SF-488, SF-489, 
SF-490, SF-491, SF-492, SF-493, SF-494, SF-495, SF-496, SF-497, SF-498, SF-499. SF-500, 
SF-501, SF-502 wherein the ratio of the one or more SFs relative to an Expression Reference 

30 Feature (ERF) in dicates whether Schizophrenia is present In a specific embodiment, a 
decrease in one or more SF/ERF ratios in a test sample relative to the SF/ERF ratios in a 
control sample or a reference range indicates the presence of Schizophrenia; SF-1 4, SF-1 6, 
SF-17, SF-1 8, SF-1 9, SF-20, SF-21. SF-22, SF-23, SF-24, SF-25, SF-26, SF-27, SF-28, SF- 
29, SF-30, SF-31, SF-32, SF-33, SF-34, SF-35. SF-36, SF-37, SF-38. SF-39, SF-40, SF-41, 

35 SF-42, SF-43, SF-44, SF-45, SF-46, SF-47, SF-48, SF-49, SF-51, SF-52, SF-53, SF-55, SF- 
56, SF-57. SF-58, SF-368, SF-369. SF-370, SF-371, SF-372, SF-373, SF-374, SF-375. SF- 
376, SF-377,. SF-378, SF-379, SF-380. SF-381. SF-382,. SF-383, SF-384, SF-385, SF-386, 
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SF-387, SF-388, SF-389, SF-390, SF-391, SF-392, SF-393, SF-394, SF-395, SF-396, SF-397, 
SF-398. SF-399, SF-400, SF-401, SF-402, SF-403, SF-404, SF-405, SF-406, SF-407, SF-408, 
SF-409, SF-410, SF-4U, SF-412, SF-413. SF-414, SF-415. SF-4 16, SF-4 17, SF-41 8, SF-419, 
SF-420, SF-421, SF-422, SF-423 are suitable SFs for this purpose, m another specific 
5 embodiment, an increase in one or m ore SF/ERF ratios in a test f^Tl* relative to the SF/ERF 

SF-81, SF-82, SF-83, SF-84, SF-85, SF-86, SF-87, SF-88, SF-89, SF-90, SF-91, SF-92, SF- 
93. SF-94, SF-95, SF-96, SF-97, SF-98, SF-99, SF-100, SF-101, SF-102, SF-103, SF-1 04. 
SF-105, SF-1 06. SF-107, SF-108. SF-109, SF-110, SF-1 LI, SF-112, SF-113, SF-114, SF-115, 
10 SF-1 16. SF-1 17. SF-118, SF-1 19, SF-120, SF-123, SF-124, SF-125, SF-126, SF-130, SF-131. 
SF-132, SF-135. SF-136, SF-137, SF-139, SF-141, SF-142, SF-143, SF-144, SF-147, SF-148, 
SF-150, SF-151. SF-153, SF-154. SF-155, SF-157. SF-158, SF-159, SF-1 60, SF-161. SF-1 62, 
SF-1 63. SF-1 64, SF-165, SF-166, SF-167, SF-168, SF-169. SF-170, SF-171, SF-1 72, SF-173, 
SF-174, SF-175. SF-176, SF-177, SF-178. SF-179, SF-180, SF-181, SF-1 82, SF-183, SF-I84, 
15 SF-1 86, SF-1 87, SF-1 88, SF-1 89, SF-190. SF-191, SF-194, SF-195, SF-1 96. SF-197, SF-198, 
SF-199, SF-200. SF-201. SF-202, SF-203, SF-204, SF^ZOS, SF-209, SF-211, SF-212. SF-213, 
SF-215, SF-216, SF-217, SF-218, SF-219, SF-220, SF-221, SF-222, SF-226, SF-227, SF-228, 
SF-229, SF-230, SF-231, SF-232, SF-233, SF-235, SF-237, SF-238. SF-239, SF-242, SF-243, 
SF-244, SF-248, SF-249, SF-250, SF-235, SF-257. SF-258, SF-261. SF-262, SF-264. SF-265, 
20 SF-267. SF-268, SF-269, SF-271. SF-272, SF-273, SF-280, SF-282, SF-283, SF-286, SF-289. 
SF-291. SF-292, SF-293. SF-294, SF-296, SF-300. SF-301, SF-302, SF-303, SF-304. SF-306, ■ 
SF-307, SF-309, SF-312, SF-317. SF-320, SF-321, SF-322, SF-324. SF-326, SF-327, SF-332, 
SF-333. SF-336, SF-340. SF-348, SF-349, SF-352, SF-358, SF-424. SF-425, SF-426, SF-427. 
SF-428, SF-429, SF-430. SF-431. SF-432. SF-433, SF-434, SF-435, SF-436, SF-437, SF-438. 
25 SF-43 9, SF-440, SF-44 1, SF-442, SF-443J SF-444. SF-445, SF-446, SF-447, SF-448, SF-449, 
SF-450. SF-451. SF-452. SF-453, SF-454, SF-455, SF-456, SF-457, SF-458, SF-459, SF-460, 
SF-461. SF-462, SF-4 63, SF-464. SF-465. SF-466, SF-467, SF-468, SF-469. SF-470. SF-471. 
SF-472, SF-473. SF-474, SF-475, SF-476, SF-477, SF-478, SF-479, SF-480, SF-481, SF-482, 
SF-483, SF-484, SF-485, SF-486. SF-487. SF-488, SF-489. SF-490. SF-491. SF-492, SF-493, 
30 SF-494, SF-495, SF-496, SF-497. SF-498. SF-499, SF-500, SF-501. SF-502 are suitable SFs 
for trhs purpose. 

Id a further embodiment of (he invention, CSF from a subject is analyzed by 2D 
electrophoresis far cjnanlitativc detection of (a) one or more SFs. or any combination of them, 
whose decreased SF/ERF rations) in a test g*™pt»< relative to the SF/ERF rxtio(i) in a control 
35 uuuph. rnrfir a frt the presence of Schizophrenia, LtL, SF-1 4, SF-16, SF-17, SF-18, SF-I9, SF- 
20. SF-21. SF-22, SF-23, SF-24. SF-25. SF-26, SF-27, SF-28, SF-29. SF-30. SF-31, SF-32, 
SF-33. SF-34, SF-35, SF-36, SF-37. SF-38, SF-39, SF-40, SF-41, SF-42, SF-43. SF-44. SF- 
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45, SF-46, SF-47, SF-48, SF-49, SF-51, SF-52. SF-53. SF-55, SF-56, SF-57. SF-58, SF-368, 
SF-369, SF-370, SF-371, SF-372, SF-373, SF-374, SF-375, SF-376, SF-377, SF-378, SF-379, 
SF-380, SF-381, SF-382, SF-383. SF-384, SF-385, SF-386. SF-387, SF-388, SF-389, SF-390. 
SF-391, SF-392. SF-393. SF-394, SF-395. SF-396, SF-397, SF-398, SF-399, SF-400, SF-401, 
5 SF-402. SF-403, SF-404. SF-405. SF-406, SF-407, SF-408, SF-409, SF-410, SF-411, SF-412, 
SF-413, SF-4 14, SF-415, SF-4 16, SF-417, SF-41 8, SF-419, SF-420. SF-421, SF-422, SF-423; 
(b) one cr more SFs, ortny cornhination of them, whose increased SF/ERF ratio(s) in a test 
sample relative to the SF/ERF ratio(s) in a control sample indicates the presence of 
Schizophrenia, it, SF-80, SF-81, SF-82, SF-83, SF-84, SF-85, SF-86, SF-87, SF-88, SF-89, 
10 SF-90, SF-91, SF-92, SF-93, SF-94, SF-95, SF-96, SF-97, SF-98, SF-99, SF-100, SF-101, 
SF-102, SF-103. SF-I04, SF-105, SF-1 06, SF-107, SF-108, SF-109, SF-110, SF-1 11. SF-112, 
SF-113, SF : 114, SF-115, SF-116, SF-II7, SF-118, SF-119. SF-120. SF-123, SF-124, SF-125. 
SF-126. SF-130, SF-131, SF-132, SF-135, SF-136, SF-137, SF-139. SF-141, SF-142, SF-143, 
SF-144. SF-147. SF-148, SF-150, SF-151, SF-153, SF-154, SF-155, SF-157, SF-158, SF-159, 
15 SF-1 60, SF-161, SF-1 62. SF-1 63, SF-1 64. SF-165, SF-166. SF-167. SF-168. SF-169. SF-170, 
SF-171, SF-172, SF-173, SF-174, SF-175, SF-176, SF-177. SF-178. SF-179, SF-180. SF-181. 
SF-1 82, SF-183, SF-1 84, SF-1 86, SF-1 87, SF-1 88, SF-1 89, SF-190, SF-191, SF-194, SF-195. 
SF-1 96, SF-197, SF-198, SF-199, SF-200, SF-201, SF-202, SF-203. SF-204. SF-208, SF-209, 
SF-211. SF-212, SF-213. SF-215. SF-216. SF-217, SF-218. SF-219, SF-220, SF-221, SF-222. 
20 SF-226, SF-227, SF-228, SF-229, SF-230, SF-231, SF-232, SF-233, SF-235, SF-237, SF-238, 
SF-239. SF-242, SF-243, SF-244, SF-248, SF-249, SF-250, SF-255, SF-257, SF-258, SF-261 , 
SF-262, SF-264, SF-265, SF-267, SF-268. SF-269, SF-271, SF-272, SF-273. SF-280, SF-282, 
SF-283. SF-286, SF-289, SF-291. SF-292, SF-293, SF-294. SF-296. SF-300. SF-301. SF,302, 
SF-303, SF-304, SF-306. SF-307, SF-309, SF-312, SF-317, SF-320; SF-32], SF-322, SF-324, 
25 SF-326, SF-327, SF-332, SF-333, SF-336. SF-340, SF-348, SF-349, SF-352, SF-358. SF-424. 
' SF-425, SF-426, SF-427, SF-428, SF-429. SF-430, SF-431, SF-432. SF-433, SF-434, SF-435, 
SF-436, SF-437, SF-438, SF-439, SF-440. SF-441, SF-442. SF-443. SF-444. SF-445, SF-446, 
SF-447, SF-448. SF-449, SF-450, SF-451. SF-452, SF-453, SF-454, SF-455. SF-456, SF-457. 
SF-458, SF-459. SF-460, SF-461, SF-462. SF-4 63. SF-464, SF-465. SF-466, SF-467. SF-468. 
30 SF-469, SF-470, SF-471. SF-472, SF-473, SF-474, SF-475, SF-476, SF-477, SF-478, SF-479, 
SF-480, SF-481. SF-482, SF-483, SF-484. SF-485, SF-486. SF-487, SF-488. SF-489, SF-490, 
SF-491, SF-492, SF-493, SF-494, SF-495. SF-496, SF-497. SF-498, SF-499. SF-500, SF-501. 
SF-502. 

In a preferred cmbodjmr lH, CSF from a subject is analyzed for Quantitative de t ection 
35 of a phnalhy of SFs. ' 

5-2 Schtzopbrenia-^ssociatad Protein Isoforms (SFIs) 
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In another aspect of the invention. CSF from a subject, preferably a living subject, is 
analyzed for quantitative detection of one or more Sc&izophrenia-Associaled Protein Isofonns 
(SPIs) for screening or diagnosis of Schizophrenia, to determine the prognosis of a subject 
having Schizophrenia, to monitor the effectiveness of Schizophrenia therapy, for identifyin g 
5 patients most likely to respond to a particular therapeutic treatment or for drug development. 
As is well known in the art, a given protein maybe expressed as variants (isoforms) that differ 
in their amino acid composition {eg. as a result of alternative mRNA or piemRNA 
processing, eg. alternative splicing or limited proteolysis) or ag a result of differential post- 
translational modification (eg., glycosylatian, phosphorylation, acylation), or both, so that 
10 proteins of identical amino acid sequence can differ in their pL MW, or both. It follows that 
differential presence of a protein isofarm does not require differential expression of the gene 
encoding the protein in question. As used herein, the term "Scbrzophrenia-Assodated Protein 
Isoform* refers to a protein isofarm thai ia differentially present in CSF from a subject having 
Schizophrenia compared with CSF from a subject free fiom Schizophrenia. As used herem, 
15 die term "isoform* also refers to a protein that exists in only a single form, Le., it is not 
expressed as several variants. 

Two groups of SPIs have been identified by amino acid sequencing of SFs. SPIs were 
isola t ed, subjected to proteolysis, and analyzed by mass spectrometry using the methods and 
apparatus of the Preferred Technology. One skilled in the art can identify i 
20 information from proteins analyzed by n 



of these methods and tools can be found at the Swiss Institute of Bicunforrnatics web site at 
htto^Avww.expasy.ch/, and the European Molecular Biology Laboratory web site at 
wwwjnami.cinbl-hcadelberg.diy5^ Identification of- SPIs was 

25 performed primarily using the SEQTJEST search program (Eng et al, J. Am. Soc Mass 
Spectrojn. (1994) 5:976-989) with raw, unmterpreted tandem mass spectra of tryptic digest 
peptides as described in the Examples, infra. The first group consists of SPIs mat are 
decreased in the CSF of subjects having Sdrizophrenia as compared with the CSF of subjects 
from Schizophrenia, where the differential presence is gignifi^otrf The ammo acid 
30 sequences of tryptic digest peptides of these SPIs identified by tandem mass spectrometry and 
database searching as described in the Examples, infra are listed in Table IV in addition to the 
pis and MWi of these SPIs. For SPI- 238 and SPI-140, the partial sequence irn'ormation fox 
these SPIs derived from tandem mass spec trometr y was not found to be described in any 
lie database. These SPIs are listed as 'NOVEL* in Table IV, and further described 



Table IV. SPIs Decreased in CSF of Subjects Having Schiznpbreua 
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SF# 


SPI# 


p| 


MWfDa) 


TrypGc Digest Peptides 


SF-14 


SPf-6 


6.24 


102603 


AASGTQNNVLR. 
EQTMSECEAGALR 


SF-1B 


' SP1-231 


4.73 


26954 


IPTTFENGR 


SF-19 


SPI-312 


8.99 


21801 


AQGFTEDTIVFLPQTDK 


SF-20 . 


SPI-352 


4.25 


64918 


DQDGEILLPR, 

SAVEEMEAEEAAAK, 

QELEDLER 


SF-21 


SPl-232 


7.10 


10B85 


QNLEPLFEQYINNLR 


SF-22 


SPl-7 


9.58 ' 


20268 


TMLLQPAGSLGSYSYR 


SF-24 


SP1-353 


4.81 


12637 


LVGGPMDASVEEEGVR 


SF-24 


SPl-354 






oijriLtULLoriLi\ 


SF-27 


SPF233 


8.14 


13763 


LVGGPMDASVEEEGVR, 
ALDFAVGEYNK 


SF-28 


SPk8 


9.25 


12001 


LVGGPMDASVEEEGVR. 
ALDFAVGEYNK 


SF-29 








LVbbrMUAoVbttbVK, 

ALDFAVGEYNK 


SF-30 


SPM0 " 


4.52 


109372 


VESLEQEAANER, 
QQLVETHMAR 


SF-31 


SPM 1 


5.43 


112518 


YLELESSGHR. 
TCPTCNDFHGLVQK. 
AFLFQDTPR, NNAHGYFK. 
TYFEGER, LDQCYCER. 
HNGQIWVLENDR, 
CVTDPCQADTIR 


SF-32 


SPH3 


5.43 


48238 


DTDTGALLF1GK , 

TVQAVLTVPK, 

LSYEGEVTK, 

LAAAVSNFGYDLYR. 

SSFVAPLEK. 

TSLEDFYLDEER 


SF-32 


SPI-234 


5.43 


48238 


VELEDWNGR 


SF-33 


SPl-355 


4.25 


106909 


VESLEQEAANER 


SF-35 


SPI-15 


5,03 


36795 


SWFEPLVEDMQR, 
LGPLVEQGR, 
GEVOAMLGQSTEELR, 
LEEQAQQ 1 R. 
SELEEQLTPVAEETR 


SF-35 


SPH6 


5.D3 


36795 


ELD ESLQVAER, 
ASSHDELFQDR, 
TLLSNLEEAK 


SF-36 


SPM7 


9.58 


21021 . 


TMLLQPAGSLGSYSYR 


SF-37 


SPI- 18 


6.08 


93159 


EPGLQIWR, 
HWPNEWVQR 


SF-38 


SP1-235 


5.67' 


48092 


LCTVATLR 


SF-38 


SPI-236 


5.67 


48092 


SEDTGLDSVATR 


SF-38 


SPi-19 


5.67 


48092 


DTDTGALLF1GK, 
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KTSLEDFYLDEER. 

ELLDTVTAPQK, 

LSYEGEVTK, 

LAAAVSNFGYDLYR, 

SSFVAPLEK 


SF-39 


SPl-357 


4.67 


14570 


GLEEELQFSLGSK 


SF-40 


SPl-20 


6.93 


27331 


KPNLQVFLGK, 

LSELIQPLPLER, 

GLVSWGNIPCGSK. 

LVHGGPCDK, 

EKPGVYTNVCR, 

ESSQEQSSWR, YTNWIQK 


SF-41 


SP«1 


5.19 


50178 


TVQAVLTVPK, 

LSYEGEVTK, 

LAAAVSNFGYDLYR. 

SSFVAPLEK, 

TSLEDFYLDEER 


SF-42 


SP1-23 - 


5.98 


90092 


EPGLQIWR. 

HWPNEWVQR, 

YIETDPANR 


SF-43 


SPF26 


5.43 


49573 


TALASGGVLDASGDYR 


SF-43 


SPF24 


5.43 


49573 


LAAAVSNFGYDLYR, 
TSLEDFYLDEER 


SF-43 


SP1-2S 


5.43 


49573 


LT1GEGQQHHLG6AK, 
VELEDWNGR, 
YLQEIYNSNNQK. 
RLDGSVDFK 


SF-44 


SPI-28 


8.16 


24182 


TMLLQPAGSLGSYSYR, 
AQGFTEDTIVFLPQTDK, 
APEAQVSVQPNFQQDK 


SF-45 


SPF29 


5.30 


49423 


DTDTGALLF16K , 
LSYEGEVTK. 
LAAAVSNFGYDLYR. . 
SSFVAPLEK. • 
TSLEDFYLDEER 


SF-45 


SPWO 


530 


49423 


EPGEFALLR, 
TALASGGVLDASGDYR 


SF-46 


SPl-32 


739 


68161 


FYYTYNEK, 

SGIPIVTSPYQIHFTK, 

LVAYYTLIGASGQR, 

TIYTPGSTVLYR. 

1P1EDGSGEVVLSR 


SF-47 


SPI-33 


4.86 


38741 


DFDFVPPWR. 
DICEEQVNSLPGSrTK, 
GYTQQLAFR, RQGALELIK, 
AG DFLEANYMNLQR, 
KGYTQQLAFR 


SF-4B 


SPK34 


5,11 


35613 


ELD ESLQVAER, 
ASS HDELFQDR, 
EJLSVDCSTNNPSQAK 


SF-48 


SPW5 


5.11 


35613 


SWFEPLVEDMQR 
LGADMEDVCGR. 
GWAGLVEK. LGPLVEQGR. 
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GEVOAMLGQSTEELR, 
LEEQAQQ I R, 
SELEEQLTPVAEETR, 
AATVGSLAGQPLQER 


SF-49 


SPF36 


5.90 


23795 


TMLLQPAGSLGSYSYR. 
AQGFTEDTTVFLPQTDK. 
APEAQVSVQPNFQQDK 


SF-51 


SPW8 


7.10 


23117 


TMLLQPAGSLGSYSYR, 
AQGFTEDTIVFLPQTDK, 
APEAQVSVQPNFQQDK 


SF-52 


SPl-39 


6.00 


49723 


EPGEFALLR. 
TALASGGVLDASGDYR. 
YEAAVPDPR. 
VAMHLVCPSR 


SF-53 


SP1-237 


4.72 


20882 


THPHFV1PYR 


SF-55 


SP1-238 


4.94 


59286 


NOVEL {doned) 


SF-55 


SPJ-239 


4.94 


59286 


ALEFLQLHNGR 


SF-55 


SPM1 


4.94 


59286 


VLSALQAVQGLLVAQGR. 

ALQDQLVLVAAK, 

DPTFIPAPIQAK 


SF-56 


SP1-240 


5.04 


57690 


NOVEL (cloned) 


SF-56 


SPI-42 


5.04 


57690 


LPGTVAEGR, - 
DDLYVSDAFHK. 
VAEGTQVLELPFK, 
EVPLNTUFMGR 


SF-57 


SPM3 


536 


20134 


CFLAFTQTK, 

EQQALQTVCLK. 

LDTLAQEVALLK. 

TFHEASEDCISR. 

NWETEITAQPDGGK 


SF-58 


SPF241 


7.20 


19265 


APEAQVSVQPNFQQDK 


SF-58 


SPW4 


7.20 


19285 


LYTLVLTDPDAPSR, 
CDEP1LSNR 


SF-368 


SPI-401 - 


6.18 


105482 


GCPTEEGCGER, 
AASGTQNNVLR 


SF-368 


SPW02 


6.18 


105482 


NAVGVSLPR 


SF-369 


SPW03 


4.39 


62654 


LPPNWEESAR 


SF-370 


SPM04 


7.71 


57865 


TTYTPGSTVLYR. 
IPIEDGSGEWLSR 


SF-372 


SPW05 


6.58 


14769 


LVGGPMDASVEEEGVR 
ALDFAVGEYNK 


SF-373 


SPt-*06 


5.96 


99056 


VSYNVPLEAR 


SF-373 


SPM07 


5.96 


99056 


TGAQELLR ( 


SF-376 


SPI-408 


5.42 


18290 


QSLEASLAETEGR 


SF-376 


SPM09 


5.42 


18290 


LEGEACGVYTPR 


SF-379 


SPI-410 


5.12 


15174 


SELEEQLTPVAEETR. 
GEVOAMLGQSTEELR 


SF-380 


SPI-411 


9.83 


39766 


LVGGPMDASVEEEGVR, 
ALDFAVGEYNK 
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SF-382 


SPW12 


&54 


54625 


TIYTPGSTVLYR. 
IPIEDGSGEWLSR 


SF-389 


SPM13 


5.19 


25665 


THLAPYSOELR 


SF-391 


SPW14 


4.53 


35202 


IPTTFENGR 


SF-393 


SPW15 


&79 


24182 


TMLLQPAGSLGSYSYR, 
APEAQVSVQPNFQQDK. 
ACX5FTEDTTVFLPQTDK 


SF-396 


SPI-416 


SJSQ 


23599 


SELEEQLTPVAEETR, • 


SF-396 


SPM17 


5.56 


23599 


TMLLOPAGSLGSYSYR, 
AQGFTEDTfVFLPQTDK 


SF-397 


SPM18 


9.39 


11427 


LVGGPMDASVEEE GVR. 
ALDFAVGEYNK 


SF-396 


SPM19 


6.32 




TMLLQPAGSLGSYSYR. 
AQGFTEDTIVFLPQTDK 


SF-399 


SP1-420 


8.17 


12814 


LVGGPMDASVEEEGVR 


SF-W2 


SPI-421 


6.03 


13175 


GSPAINVAVHVFR 


SF-404 


SPV-422 


4.50 


32266 


IPTTFENGR 


SF-405 


SPk-423 


5.89 


60151 


DASGVTFTWTPSSGK, 
SAVQGPPER. 
TFTCTAAYPESK. 
WLQGSQELPR 


SF-408 


SPW24 


4.91 


38741 


KGYTQQLAFR. 
DICEEQVNSLPGSnX, - 
AGDFLEANYMNLOR, 
DFDFVPPWR, 


SF-406 


SPM25 


4.91 


38741 


ASSHDELFQDR. 
Fl DF*?! OVAFR 


SF-407 


SPI-426 


9.35 


13879 


LVGGPMDASVEEEGVR 


SF-409 


SPI-427 


4.78 


136566 


FSSCGGGG6SFGAGGGF 
GSR. NMQDMVEDYR 


SF-409 


SPI-428 


4.78 


136568 


QYDSILR, 

EGLDLQVLEDSGR; 

QFPTPGIR 


SF-410 


SPI-429 


5.13 


65925 


LCQDLGPGAFR, 


SF-410 


SPM30 


5.13 


65925 


DGNTLTYYR, 
DWLTTTFVDDIK. 
a i cnvi KfTrtro\ to 
nltur WMtraVK 


SF-410 


SPI-431 


5.13 


65925 


WLQGSQELPR, 


SF-4H 


SPI-432 


9.55 


18969 


QLYGDTGVL6R, 
SLPVSDSVLSGFEQR 


SF-412 


SPW33 


4.62 


36556 


ASS BDELFQDR 


SF-412 


SPI-434 


4.62 


36556 


fl-EWNQIQDEER 


SF-414* 


SPM35 


5.03 


65526 


LCQDLGPGAFR 


SF-416 


SPK36 


4.99 


58394 


YTFELSR 


SF-416 


SPI-437 


4.99 


58394 


EWVAIESDSVQPVPR, 
MMAVAADTLQR, 











GPVLAWINAVSAFR, 
ALEQDLPVN1K, 
AIHLDLEEYR, 
EEILMHLWR. HLEDVFSK. 
' Vrla 1 tPDMIR, 

MFQEIVHK. WNY1EGTK . 


SF-416 


SPI-438 


4.99 


58394 


DPTFIPAPtQAK. 

ALQDQLVLVAAK. 

LQAILGVPWK, 

VLSALQAVQGLLVAQGR. 

SLDFTELDVAAEK. 

FMQAVTGWK 








58394 


DTEEEDFHVDQATTVK, 
VFSNGADLSGVTEEAPLK 


SF-417 


SPW40 


6.01 


21999 


APEAQVSVQPNFQQDK 


SF-420 


SPI-441 


4.63 


27331 


IPTTFENGR 


SF-421 


SPW42 


4.66 


153822 


NMLFTDGGEER. 
FWTDGGtTR 


SF-422 


SPM43 


5.84 


55594 


DPTRPAPIQAK. 

ALQDQLVLVAAK. 

SLDFTELDVAAEK 


SF-4Z3 


SPt-444 


5.43 


143548 


AETYEGVYQCTAR, 
QPEYAWQR, 



Tbe second group comprises SPIs that are increased in the CSF of subjects having 
Schizophrenia as compared with the CSF of subjects fire from Schizophrenia, where .the 
differentia] presence is significant The amino add sequences of tryptic digest peptides of 
5 these SPIs identified by tandem mass spectrometry and database searching are listed in Table 
V in addition to tbe pis and MWs of these SPIs. For SPI- 206, the partial sequence 
information derived from tandem mass spectrometry was not found to be described in any 
known public database. This SPI is listed as 'NOVEL' in Table V, and farther described 
below. 



Table V. SPIs Increased in CSF of Subjects Having Schizophrenia 



SF# 


SPW 


Pi 


MW (Da) 


Amino Add Sequences of 
Tryptic Digest Peptides 


SF-81 


SPW21 


5.39 


28439 


EELVYELNPLDHR, 
GSFEFPVGDAVSK 


SF-81 


SPI-322 


5.39 


28439 


TMLLQPAGSLGSYSYR, 
AQGFTEDTIVFLPQTDK 


SF-82 


SPI-323 


9.74 


56994 


VGDTLNLNLR. 
TTNIQGlNfLLFSSR 


SF-83 


SPk54 


7.65 


61670 


GGSTSY GTGS ETESPR, 

QFTSSTSYNR, 

ESSSHHPGIAEFPSR 


SF-84 


SPk381 


6.54 


137B3 


LEEQAQQIR 
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SF-85 


SPI-382 


6.60 


14652 


TMLLQPAGSLGSYSYR, 
AQGFTEDTIVFLPQTDK 


SF-86 


SPJ-56 


7.01 


44664 


YLDGLTAER 


SF-B7 


SPK383 


5.37 


29604 


TMLLQPAGSLGSYSYR, 
AQGFTEDTFVFLPQTDK 


SF-87 


SP1-384 


5.37 


29604 


TSLEDFYLDEER 


SF-88 


SPt-57 


6.60 


57865 


LNMGTTDLQGLR. 
VGDTLNLNLR 


SF-90 


SPK324 


6.18 


52513 


TTrTPGSTVLYR. 
TVMVNI ENPEG1PVK 


SF-91 


SPt-325 


5.64 


14171 


LEEQAQQIR. 
LGPLVEQGR. 
SWFEPLVEDMQR 


SF-92 


SPt-326 


7.6S 


46181 


ELTTEIDNNIEQtSSYK 


SF-93 


SPJ-359 


6.61 


11467 


EFTPPVQAAYQK. 

LLWYPWTQR, 

VNVDAVGGEALGR 


SF-93 


SF1-360 


6.61 


11467 


QMLNJPNQPK . 


SF-94 


spi-se 


4.26 


113057 

t 


LLDSLPSDTR, 
FQPTLLTLPR 


SF-08 


SPF361 


6.05 


63563 


NFPSPVDAAFR, 
GECQAEGVLFFQGOR 


SF-87 


SPW27 


7.21 


50321 


AVLYNYR. 
SNLDEDIIAEENtVSR 


SF-88 


SPI- 362 


5.87 


45227 


FQNALLVR, 

CCAAADPHECYAK, 

VPQVSTPTLVEVSR 


SF-99 


SP1-328 


5.65 


12549 


YGLVTYATYPK 


SF-100 


SPV242 


6J9 


14220 


LEEQAQQIR. LGPLVEQGR 


SF-101 


SPF329 


8.28 


51958 


IPIEDGSGEWLSR 


SF-102 


SPt-59 


5.56 


14133 


LAAAVSNFGYDLYR 


SF-102 


SP4-60 


556 


14133 


LGPLVEQGR, LEEQAQQIR 


SF-107 


SPt-243' 


5-72 


26522 


AAPSVTLFPPSSEELQANK 


SF-108 


SPJ-244 


6.12 


15430 


GLQDEDGYR 


SF-111 


SP1-62 


7.82 


12182 


LVGGPMDASVEEEGVR, 
ALDFAVGEYNK 


SF-112 


SPV331 


5.79 


14576 


AQGFTEDTTVFLPQTDK. 
TMLLQPAGSLGSYSYR 


SF-114 


SPV332 


4.47 


13640 


LAAAVSNFGYDLYR, 
ELLDTVTAPQK 


SF-115 


SPt-63 


4.28 


39080 


TYMLAFDVNDEK, 
EQLGEFYEALDCLR, 
SDWYTDWK, TEDTIFLR 


SF-116 


SPt-65 


6.85 


30358 


WLQGSQELPR 


SF-118 


SPt-334 


BJBS 


50638 


FQNALLVR 


SF-123 


SPW35 


S.56 


28440 


VWNYFQR 
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SF-124 


SPU385 


6.69 


19285 


QPPFTDYR 


SF-126 


SP^245 


6.19 


46232 


TEAESWYQTK, 
EYQELMNVK 


SF-132 


SPI-336 


4.82 


104557 


FAFQAEVNR, 
EEEAIQLDGLNASQIR 


SF-135 


SPk67 


7.23 


31838 


CSVFYGAPSK. 
GLQDEDGYR, VEYGFQVK, 
rTQVLHFTK 


SF-143 


SPJ-337 


•7.48 


43043 


FEEILTR, 

SFLVWVNEEDHLR 


SF-144 


SPW63 


7J26 


12594 


VLGAFSDGLAHLDNLK, 
LLWYPWTQR, 
GTFATLSELHCDK, 
EFTPPVQAAYQK 


SF-151 


SPh69 . 


6.28 


30170 


TSLEDFYLDEER, 
SSFVAPLEK 


SF-153 


SPL338 


6^5 


14369 


LWEWQLQDDK 


SF-153 


SPI-339 


6.95 


14369 


EWADSVWVDVK 


SF-154 


SPf-365 


6.39 . 


12122 


EFTPPVQAAYQK. 
WAGVANALAHK. 
VHLTPEEK 


SF-157 


SP^-340 


4.65 


26063 


AQGFTEDTIVFLPQTDK 


SF-158 


SPI-387 


4.73 


11509 


AQGFTEDTIVFLPQTDK 


SF-158 


SPI-388 


4.73 


11509 


VETALEACSLPSSR 


SF-159 


SPt-73 • 


5.03 


16103 


LGPLVEQGR, LEEQAQQIR 


SF-160 


SPWT4 


6.35 


32266 


FACYYPR 


SF-161 


SPW75 


6.55 


12903 


QWAGLVEK, LGPLVEQGR, 

LEEQAQQIR, 

AATVGSLAGQPLQER 


SF-163 


SPI-78 


5.28 • 


14319 


LGPLVEQGR, 
LEEQAQQIR, 
AATVGSLAGQPLQER 


SF-164 


SPW77 


6.98 


59468 


LNMGTTDLQGLR, 

AEFQDALEK,- 

VGDTLNLNLR 


SF-165 


SPF389 


6.45 


20882 


FSNTDYAVGYMLR, 
LVMGIPTFGR 


SF-168 


SP1-246 


5.78 


33716 


ELDESLQVAER, 
EILSVDCSTNNPSQAK 


SF-167 


SPV78 


5.17 


15486 


QQTEWQSGQR. 
VEQAVETEPEPELR, 
GEVQAMLGQSTEELRi 
SELEEQLTPVAEETR 


SF-168 


SPl-390 


6.07 


31433 


SSFVAPLEK. 
TSLEDFYLDEER 


SF-169 


SPL391 


5.76 


29267 


VWNYFQR, WVEELMK, 
SYPEILTLK 


SF-170 


SPt-80 


750 


14319 


LGPLVEQGR. . 
LEEQAQQIR. 
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AATVGSLAGQPLQER 


SF-171 


SPF392 


6.69 


24664 


TMLLQPAGSLGSYSYR. 
AQGFTEDTJVFLPQTDK 


SF-172 


SPI-393 


5£8 


39422 - 


VWNYFQR. WVEELMK, 


SF-173 


SPJ-247 


6.39 


44664 


LVAEFDFR 


sF-m 


SPI-B1 


6.39 


44664 


IVQUQDTR, SIPQVSPVR 


SF-174 


SPI-82 


5.19 


12080 


GSPA1NVAVHVFR 


SF-176 


SPI-83 


637 


34096 


LQSLFDSPDFSK, 
YGLDSDLSCK, 
LSYEGEVTK. SSFVAPLEK, 
TSLEDFYLDEER 


SF-176 


SPL248 


637 


34096 


ISYEEWAK 


SF-176 


SPl-249 


637 


34096 


[VIEYVDR 


SF-177 


SPI-85 


4.46 


48679 


ALGHLDLSGNR, 
VAAGAFQGLR. YLFLNGNK 


SF-178 


SPI-250 


7.68 


64540 


TIYTPG STVLYR 


SF-179 


SPI-87 


6.05 


30643 


TSLEDFYLDEER 


SF-160 


SPt-251 


6.21 


67544 


DGFVQDEGTMFPVGK 


SF-181 


SPI-88 


639 


80131 


VSVFVPPR 


SF-182 


SPI-252 


4.95 


14570 


LGADMEDVCGR, 

GEVQAMLGQSTEELR, 

SELEEQLTPVAEETR 


SF-184 


SPI-253 


6.52 


60192 


MLQWDDIICVR 


SF-18S 


SPF2S4 


7.48 


59646 


LNMGITDLQGLR. 

GQIVFMNR, 

EMSGSPASGIPVK 


SF-1B7 


SPJ-255 


7.27 


59466 


LNMGITDLQGLR, 

GQIVFMNR." 

EMSGSPASGJFVK. 

AEFQDALEK. 

VGDTLNLNLR 


SF-188 


SPF394 


731 


46510 


LNDLEEALQQAK 


SF-189 


SPI-91 


6.01 


53953 


GECQAEGVLFFQGDR, 
DYFMPCPGR 


SF-190 


SPI-257 


4-91 


70663 


TGYYFDGISR. 

CLAFECPENYR, 

IIEVEEEQEDPYLNDR 


SF-190 


SPI-258 


4.91 


70663 


FDPSLTQR. 
LCQDLGPGAFR 


SF-1B1 


SPI-92 


6.74 


54791 


QELSEAEQATR, 
TTVTPGSTVLYR, 
IPIEDGSGEWLSR 


SF-191 


SPI-259 


6.74 


54791 


ATWYQGER 


SF-194 


SP1-2B1 


7.03 


55966 


IPIEDGSGEWLSR 


SF-196 


SPI-262 


5.52 


178161 


RPYFPVAVGK. 
SCDIPVFMNAR 


SF-197 


SPI-95 


5.32 


15381 


TMLLQPAGSLGSYSYR 
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SF-230 


SPI-123 


4.31 


63376 


DQDGEILLPR. QELEDLER 


SF-231 


SP1-124 


731 


59828 


IPGIFELGISSQSDR, 
LPLEYSYGEYR 


SF-232 


SPI-343 


731 


64759 


AVLYNYR 


SF-233 


SPJ-344 


5.02 


5O026 


TALASGGVLDASGDYR 


SF-233 


SP1-345 


532 


50026 


WLQGSQELPR 


SF-235 


SPI-346 


4.49 


18350 


NFPSPVDAAFR 


SF-239 


SPH27 


7.67 


104514 


WELCOIPR, 

HSIFTPETNPR, YEFLMGR 


SF-242 


SPH29 


5.48 


11872 


GSR 


SF-243 


SPM30 


7.65 


52513 


QDGSVDFGR, 
LESDVSAQMEYCR. 
EDGGGWWYNR. 
QGFGNVATNTDGK 


SF-243 


SPI-273 


7.85 


52513 


EDQYHYLLDR, 

GFQQLLQELNQPR, 

TLYLADTFPTNFR 


SF-244 


SPJ-369 


6.65 


12463 


VHLTPEEK, 

GTFATLSELHCDK. 

VLGAFSDGLAHLDNLK. 

LLWYPWTQR, 

EFTPPVGAAYQK 


SF-24B 


SPI-370 


5.40 


11996 


LVGGPMDASVEEEGVR 


SF-249 


SPI-274 


6.16 


176932 


TGDErTYQCR 


SF-250 


SPH33 


5.05 


15381 


RAXAELAKETDPLRR- 


SF-250 


SPH32 


5.05 


15381 


VEQAVb I EPEPELR, 
GEVQAMLGQSTEELR, 
LEEQAQQIR, 
SELEEQLTPVAEETR 


SF-255 


SPM38 


733 


155828 


GPPGPPGGVWR, 
GGBUPCQPR, 
VEVLAGDLR, 
FAQLNLAAEDTR 




SF-257 


SPI-275 


5.75 


60558 


SAVQGPPER, 
WLQGSQELPR, 
TFTCTAAYPESK. 
DASGVTFTWTPSSGK 




SF-258 


SPt-139 


5.D6 


49723 


LTVGAAQVPAQLLVGALR 




SF-262 


SPU397 


6.72 


57865 


EPGLQIWR. 
EVQGFESATFLGYFK. 
HWPNEWVQR, 
QTQVSVLPEGGETPLFK 




SF-264 


SPH41 


550 


151186 


VQVTSQEYSAR 




SF-265 


SPM42 


630 


156503 


GPPGPPGGVWR, 
FAQLNLAAEDTR 




SF-267 


SPM43 


530 


43920 


SYELPDGQVmGNER. 
GYSFTTTAER. 
QEYDESGPS IVHR 
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SF-197 


SPI-93 


5.32 


15381 


LGADMEDVCGR. 
VEQAVETEPEPELR, 
ocvu/mviuijUj 1 ecus 
SELEEQLTPVAEETR 


SF-198 


SPt-96 


7.73 


15277 


EPGLQIWR, 
HWPNEVWQR 


SF-199 


SPI-97 


638 


67135 


EQTMSECEAGALR 


SF-200 


SPt-99 


6.03 


135312 


TLNICEVGTJR, 

QLEWGLER, 

HEGSRQGAEK 


SF-201 


SPHOO 


6.10 


57515 


1APANADFAFR 


SF-202 


SPM01 


5.13 


42039 


.YVMLPVADQEK 


SF-209 


SPH05 


6.53 


10226 


SCDLALLETYCATPAK. 
GIVEECCFR 


SF-211 


SPk367 


633 


25861 


GLVSWGNJPCGSK 


SF-212 


SPl-263 


5.48 


179707 


TGESVEFVCK. 
tDVHLVPDR 


SF-213 


SPL264 


4.87 


45882 


ELDESLQVAER 


SF-213 


SPH07 






hu A\/Tk| ir\tr 

urvw u l 1 Ljrv, 
TEQWSTLPPETK, 
VLSLAQEQVGGSPEK. 
QGSFQGGFR, 

L*A n/^CVA A\A/I OD 

AEMADQAAAWLTR 


SF-215 


SPI-341 






r r * j( ct k i v k r t a 1 ca 
CIMCN r N lALH 


SF-217 




"533 


~1723cF 


GEVQAMLGQSTEELR, 
KVEQAVETEPEPELR. 
SELEEQLTPVAEETR 


SF-219 


SPM14 


6.56 


20744 


EVDSGNDIYGNPIK, 
SOGSCAWYR 


SF-221 


SPI-342 


6.86 


100168 


TGAQELLR 


SF-222 


SPH1S 


6.37 


66932 


AASGTQNNVLR, 
EQTMSECEAGALR 


SF-222 


SPF265 


6.37 


66932 


YLYEIAR, CCTESLVNR 


SF-223 


SPM 18 


5.74 


38251 


IETALTSLHQR, 
LENLEQYSR 


SF-226 


SPL266 


4.B1 


50178 


VEQATQA1PMER, 
QMYPELQ1AR 


SF-226 


SPI-267 


4.81 


50178 


ATVNPSAPR, VLDLSCNR 


SF-227 


SPI-268 


6.46 


52673 


VPPTLEVTQQPVR 


SF-227 


SPJ-269 


6.46 


52673 ' 


IAPANADFAFR, 
DFYVDENTTVR 


SF-228 


SPF270 


5.97 


14520 


JWDWEK. 
QPVPGQQMTLK 


SF-229 


SPM22 


7.42 


56136 


QELSEAEQATR, 
GLEVTTTAR. 
TIYTPGSTVLYR. 
IPIEDGSGEWLSR " | 
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SF-268 


SPH51 


732 


155156 


GPPGPPGGVWR, 

V1SDTEADIGSNLR, 

VTVTPDGTLIIR, 

FAQLNLAAEDTR, 

GGEJLIPCaPR 


SF-269 


SPM52 


6.18 • 


52038 


GECQAEGVLFFQGDR, 
RLWWLDLK. 
DYFMPCPGR, 
YYCFQGNQFLR 


SF-271 


SPM54 


-►5.06 


13452 


GSPAJNVAVHVFR, 
AADDTWEPFASGK 


SF-272 


SPM55 


5.17 


64933 


FDPSLTQR, 
LCQDLGPGAFR 


SF-273 


SPI-348 


6.09 


67749 


VLFYVDSEK 


SF-280 


SPH64 


435 


45728 


TEQWSTLPPETK, 
VLSLAQEQVGGSPEK, 
QGSFQGGFR, 
AEMADQAAAWLTR 


SF-282 


SPI-166 


436 


31780 


ESYNVQLQLPAR 


SF-283 


SPI-167 


5.49 


60558 


SAVQGPPER. 

WLQGSQELPR, 

DASGVTFTWTPSSGK 


SF-286 


SPM69 


439 


61670 


YF1DFVAR. 

YNSQNQSNNQFVLYR, 
7VGSDTFYSFK 


SF-286 


SPH70 


4.99 


61670 


QEPSGGTTTFAVTSILR, 
WLQGSQELPR 


SF-289 


SPt-398 


638 


178161 


EIMENYNIALR 


SF-291 


SPM76 


7.14 


32549 


TSLEDFYLDEER 


SF-231 


SPH75 


7.14 


32549 


CSVFYGAPSK. 
GLQDEDGYR, VEYGFQVK. 
rTQVLHFTK, FACYYPR, . 
VHYTVCtWR 


SF-292 


SPW49 


737 


48975 


WIGMDVAASEFFR 


SF-293 


SPU372 


934 


35821 


VPTANVSWDLTCR. 
LISWYDNEFGYSNR 


SF-296 


SPk278 


632 


175109 


IDVHLVPDR 


SF-300 


SPH79 


7.39 


153822 


GPPGPPGGVWR. 
FAQLNLAAEDTR 


SF-300 


SPW81 


7.39 


153822 


GPPGPVGPPGEK 


SF-301 


SPI-375 


7.14 


95262 


TTYTPGSTVLYR, 
IPIEDGSGEWLSR 


SF-302 


SPI-376 


5.41 


44664 


TIYTPGSTVLYR, 
IPIEDGSGEWLSR 


SF-303 


SPH81 


6.68 


40813 


rrWSNPPAQGAR, 
VGGVQSLGGTGALR, 
NFGLYNER, HIYLLPSGR 


SF-304 


SPL182 


735 


67622 | 


IPSETLNR, 

QAGLGNHLSGSER, 

D.GDPEALR 
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PC 


SF-30B 


SPJ-399 


5.72 


100168 ' 


LEIFOTLFVR, 
MULELAPTSDNDFGR 




SF-425 


SPM46 


8.99 


61111 


LVGGPMDASVEEEGVR. 
ALDFAVGEYNK 


SF-307 


5PM 83 


B.43 


50636 


GECQAEGVLFFQGDR, 

DYFMPCPGR. 

YYCFQGrtOFLR 




SF-434 


SPM47 


4.41 


24762 


LPYTASSGLMAPR 












SF-440 


SPM48 


7.31 


64933 - 


6UDEVN0JDFTNR, 
ESSSHHPGIAEFPSR, 


SF-3Q9 


SPH85 


5_28 


72474 


GECQAEGVLFFQGDR. 

NFPSPVDAAFR, 

VWVYPFEK 














SF-443 


SPt-449 


4.24 


39855 


WFYIASAFR, TEDTIFLR, 
YVGGQEHFAHLULR, 

NWGLSVYADKPETTK, 

EQLGEFYEALDCLR, 

SOWYTDWK 


SF-309 


SPM84 


5.28 


72474 


ri k> V AW trVrlLUO rrMrs 

ATWSGAVLAGR, 
CLAPLEGAR, 

unci 1 T/'MTfVSD 






















SF-446 


SPM50 


6.14 


47484 


TALASGGVLDASGDYR. 
EPGEFALLR 


SF-317 


SPt-400 


5.59 


43773 


EGPVUL6R 




SF-320 


SPM89 


6.28 


21818 


TMLLQPAGSLGSYSYR. 
APEAQVSVQPNFQQOK 




SF-448 


SPM51 


_4 ; 34 




DQDGE1LLPR 












SF-451 


SPM52 


9.26 


17225 


LVGGPMDASVEEEGVR 


SF-321 


SPI-379 


6.72 


101681 


YGLVTYATYPK 






SF-459 .' 


SPM53 


9.61 


29902 


QSLEASLAETEGR 


SF-322 


SPM90 


5.99 


26797 


LQNNENNISCVER 






SF-462 


SPW54 


5.00 


31104 


GSPAINVAVHVFR. 
AADOTWEPFASGK 


SF-324 


SPH93 


5J20 


43920 


ISASAEELR LAPLAEDVR, 

ALVQQMEQLR. 

LEPYADQLR, 














SF-462 


SPW55 


5.00 


31104 


AEAJGYAYPTR 










RVEPYGENFNK 




SF-464 


SPW56 


8.19 


27009 


TMLLQPAGSLGSYSYR 


SF-326 


SPJ-285 


4.96 


74524 


NGVAQEPVHLDSPAIK, 

HQFLLTGDTQGR, 

ATWSGAVLAGR 




SF-471 


SPM57 


4.88 


15911 


LGPLVEQGR, • 
AATVGSLAGQPLQER, 

IhhUAQQlK, 
SWFEPLVEDMQR 


SF-327 


SPUDS 


4.40 


16835 


TQSSLVPA1.TDFVR 












SF-332 


SPI-289 


9.05 


72071 


LNMGITDLQGLR 

SCGLHQLLR, 

VGDTLNLNLR 




SF-472 


SPM58 


7.51 


24762 


OVLTQSPATLSLSPGER, 

FSGSGSGTDFTLTISR, 

VYACEVTHQGLSSPVTK 


SF-333 


SPl-200 


4.50 


47610 


ALGHLDLSGNR, 
VAAGAFQGLR 




SF-*72 


SPW59 


7.51 


24762 


TMLLQPAGSLGSYSYR, 
AQGFTEDT1VFLPQTDK 


SF-336 


SP»-290" 


7.03 


107446 


FVTWIEGVMR, YEFLNGR 




SF-475 


SPf-460 


5.68 


73979 


WELLQQVDTTTR 


SF-340 


SP1-205 


5.03 _ 


46659 


VLSLAQEQVGGSPEK, 




SF-477 


SPM61 


8.04 


55531 


QELSEAEQATR 










QGSFQGGFR. 
AEMADQAAAWLTR 




SF-478 


SPM62 


6.80 


32080 


WtcQcon, VHYWCJWK. 
CSVFYGAPSK, FACYYPR, 
VEYGFQVK, ITQVLHFTK, 
GLQDEDGYR 


SF-342 


SPl-206 


5.08 


29463 


NOVEL (cloned) 












SF-344 


SPI-296 


4.76 


23795 


EVAGLW1K, 
TYGLPCHCPFK 
















SF-487 


SPW63 


7.28 


34494 


TELLPGDR. DNLA1QTR 


SF-34©" 


SPI-21 1 


6.30 


50790 


GECQAEGVLFFQGDR, 
VWVYPPEK. DYFMPCPGR. 




SF-494 


SP1-464 


6.69 


39193 


INHGILYDEEK. 
EIMENYN1ALR 










YYCFOGNQFLR 




SF-496 


SPJ-465 


6.92 


109447 


CEEDEEFTCR. WELCDIPR 


SF-348 


SPI-302 


6.30 


50790 


SVLVAAGETATLR 




SF-496 


SPM68 


6.92 


109447 


CFELQEAGPPOCR. 


SF-349 


SP1-303 


7.16 


39536 


rrWSNPPAQGAR, 




SF-502 


SPW67 


4.23 


39766 


WFYIASAFR, TEDTIFLR, 
YVGGQEHFAHLULR. 


SF-352 


SPI-213 


7.09 


19543 . 


LYTLVLTDPDAPSR 












TYMLAFDVNDEK, 
NWGLSVYADKPETTK, 
EQLGEFYEALDCLR, 
SDWYTDWK 


SF-352 


SPW14 


7.09 


19543 


TMLLQPAGSLGSYSYR, 
APEAQVSVQPNFQQDK 












SF-354 


SP1-30B 


4.59 


22458 


WEQMcrTQYER 












SF-424 


SPM45 


6.07 


177393 . 


TGDEITYQCR 
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As wiD be evident to one of skill in the art, based upon t 
given SPI can be described according to the data provided for that SPI in Table IV or V. The 
SFI is a protein comprising a peptide sequence described far that SPI (preferably comprising a 
phtrafity of, more preferably' all of,' the peptide sequences described for that SPI) and has a pi 
of about toe value stated for that SPI (preferably within 10%, more preferably within 5% cnH 
more preferably within 1% of die stated value) and has a MW of about die value stated for 
that SPI (preferably within 10%, more preferably within 5%, still more preferably within 1% 
of the stated value). Prot eins comprising the peptide sequences provided in Table IV and V 
can be identified by searching sequence databases with those peptides Turing search tools 
known to those skilled in the art. Examples of search algorithm tools that can be used to 
identify proteins from peptide sapiences mclode 

♦ BLAST (Basic Local Alignment Search Tool) : BLAST is mamtamed at the National 
Center' for Biotechnology Information (NCBI) (http://www.ncbi nlm.nih.gov) and is 
bated on a s tatisti cal theory developed by Santttrl Karlin and Steven Altscbul {Proc Natl 
Acad. Sri. USA (1990) 87-2254-2268), later modified as in Karlin and Altschul (Proc 
Natl Acad. Set (1993) 90:5873). BLASTP can be used to search a p rot ei n sequence 
against a protein database. TBLASTN can be mod to search a Protein Sequence against a 
Nucleotide Database, by translating each database Nucleotide sequence in aU 6 reading 



FAST A as described in Pearson and Lyman (1988) Prvc Nad. Acad, Set 85:2444-8. 
See also Pearson Methods Bmymol (1990) 183*3-98 and Pearson Genomics (1991) 
U(3):635-50. 



Thcnrprotca 



ned at too National Center for Biotechnology 1 



(NCBI) (http://wwwnrbiinlm.uih.gOY). The sr protein database is compiled of entries 
from various sources including SwisxProt, SwistProt up d a t es, P1R, and PDB. The BLAST 
resource is avni]ablo for sequence searching. 

SwissProt and TtEMBL databases developed by the Swiss Bioinfoxmatics I ns titute (SIB) 
and (he European can be found at hnpc/Avww.ezpasyxh. BLASTP r 



The PlR-mtcrnational Protein Sequence r^^^r* inamtained by the Protein Information 
Re s o ur ce (PER), in collaboration with (he Munich Information Cm ftr for Protein 
Sequences (MIPS) and (he Japanese foternatianal Protein Sequence Database (JIPID). 
The Protein Ident i ficati on Resource (FIR) is a division of the National Biomedical 
Research Foundation (NBRF) which b n 
Cciuh and can be found at ttttpii 

database ram be acazched using BLAST and FASTA search algarifhm tools. 



PCT/GB0LW783 



The Protcm Data Bank, maintained by Brookhaven National Laboratory (Long t«I«™h_ 
New York. USA) which can be found at hnpV/wwwjx^.orgypdb/. The PASTA resource 



In one embodiment, CSF from a subject is analyzed far quantitative detection of one 
or more of the following SPIs: SP1-6, SPI-7. SPI-8, SP1-9, SPI- 10, SPI- 11, SPI-13. SPI- 15, 
SPI- 16, SPI- 17, SM-18*SPI-19, SPI-20, SPI-21, SPI-23. SP1-24, SPI-25, SPI-26, SFI-28. 
SPI-29, SP1-30, SPI-32, SPI-33, SPI-34. SPI-35, SPI-36, SPI-38, SPI-39, SPI-41, SPl-tt, 
SP1-43, SPI-44, SPI-23 1, SP1-232, SPI-233, SPI-234, SPI-235, SP1-236, SPI-237, SPI-238, 
SP1-239, SPI-240, SPT-241, SPI-312. SFI- 3 52, SPI-353, SPI-354, SPI-35 5, SPI-357. SPI-401, 
SPJ-402, SPM03, SP1-404, SPI-405, SPI-406, SP1-407, SPI-408, SPT-409, SPI-41 0, SPI-41 1. 
SP1-4I2, SPI-413, SP1-414, SPI-415, SPI-41 6, SP1-417, SPI-418, SPI-4I9, SPI-420, SPI-421. 
SPI-422, SPM23, SPI-424. SPI-425, SPI-426, SPI-427. SPI-t2S, SFM29, SPM30, SPI-431, 
SPI-432, SPM33, SP1-434. SPM35. SPM36. SPI-437, SW-438, SPW39, SPM40, SPM41. 
SPI-44 2, SPI-443. SPI-444, or any combination of them, wherein a decreased abundance of 
the SPI or SPIs (or any combination of them) m (he CSF from toe subject relative to CSF 
from a subject or subjects free from Schizophrenia (e.g., a control sample or a previously 
determined reference range) i nd i ca t es the presence of Schizophrenia. 

In another embodiment of the invention, CSF from a subject is analyzed for 
quantitative detection of one or more of the following SPIs: SPI-54, SPI- 56, SPI-57, SP1-58, 
SPI-59, SPI-60, SPI-62, SP1-63, SPI-65. SPI-67, SPI-69, SPI-73. SPI-74, SPI-75, SPI-76, 
SPI-77. SPI-78. SPI-80. SPI-8 1, SPI-82, SPI-83. SPI-«5, SPI-87, SPI-88. SPWl, SP1-92, 
SPI-93. SPI-95. SPI.96, SP1-97. SPI-99, SPI- 100, SPJ-101, SFI-103, SPM07, SPI-113, SFI- 
114. SPH15. SPI- 11 8, SPI- 122, SPI-123, SPI- 124, SPI- 127, SPI- 129, SPI-130, SFM32, 
Sn-133, SPI-138. SP1-139, SPI-141, SPI-142, SP1-143, SPI-15I, SPI-152, SPI- 154, SPH55, 
SPI- 164, SPI- 166, SP1-167, SPI- 1 69, SPI-170, SPI-175, SP1-176, SPI-179, SPI- 18 1, SPI- 182^ 
SPI-183, SPI- 184, SPI- J 85, SF1-189, SPI-190. SPI-193. SPM95, SP1-200, SPI-205, SPI-206. 
SPI-21 1. SPI-213, SPI-214. SPI-242, SPi-243. SP1-244, SPI-245, SP1-246, SPI-247. SPI-248, 
SPI-249, SPI-Z50. SPI-25I, SPI-252. SPI-253, SFI-254, SPI-255, SPI-257. SPI-258, SPI-259, 
SPI -261. SPI-262, SPI-263, SPI -264, SP1-265. SPI-266, SPI-267. SP1-268, SPI-269, SPI-270, 
SP1-273. SP1-274. SP1-275, SPI-278, SP1-2S1, SPI-285, SP1-289, SPI-290, SPI-296, SPI-302, 
SPI-303. SPI-306, SPI-32 1, SP1-322, SPI-323, SPI-324, SPI-325, SPI-326, SPI-327, SPJ-32S, 
SPI-329, SPI-33 1. SPI-332, SPI-334, SPI-335. SP1-336. SPI-337, SFI-338, SP1-339, SP1-340. 
SP1-341, SPI-342, SPI-343, SPI-344. SPI-345, SP1-346. SPI-34g, SP1-349. SPI-359, SPI-360, 
SPI-361, SPI-362, SPI-363, SPI-365, SP1-367, SPI-369, SP1-370, SPI-372, SPI-375, SPI-376, 
SPI-379, SPI-38 l.SPI-382, SPI-383, SPI-384. SPI-385, SPI-387. SPI-3S8, SPI-389. SP1-390, 
SPI-39I. SPI-392, SP1-393. SPI-394. SPI-397, SPI-398. SPI-399, SPM00. SPI-445. SPl-446v 
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SPI-447, SFM48, SPI-449, SPM50, SPI-451. SPI-452, SPI-453. SPI-454, SPI-455. SP1-456, 
SPI-457, SPI-458, SPI-459, SP3-460, SPI-461, SPI-462, SPI-463, SPW64, SPI-465, SPI-466, 
SPI-467,- or any combination of them, wherein an increased abundance of the SPI or SPIs (or 
any combination of them) in CSF from the subject relative to CSF from a subject or subjects 
5 free from Schizophrenia («.£., a control sample or a previously determined reference range) 
indicates the presence of Schizophrenia. 

m a further embodiment, CSF from a subject is analyzed for quantitative detection of 
(a) one or more SPIs, or any combination of them, whose decreased abundance indicates the 
presence of Schizophrenia, it, SPI-6", SPI-7, SPI-8, SFI-9, SPI- 10, SFI-1I. SPI- 13, SFI-I5, 

10 SPI-16, SPI-17, SPI-18, SPI-19. SPI-20, SPI-21, SPI-23, SPI-24, SPI-2S, SPI-26, SPI-28, 
SPI-29, SPI-30, SPI-32, SPI-33^ SP1-34, SPI-35, SPI-36, SPI-38, SPI-39, SPI-4I, SPI-42, 
SPI-43, SPI-44. SPI-23 1, SPI-232, SPI-233, SP1-234, SPI-235. SPI-236. SP1-237, SFI-238, 
SPI-239, SPI-240, SPI-241, SPI-312, SPI-352, SPI-353, SPI-354, SPI-355, SPI-357, SPI-401, 
SPI-402, SPI-403, SPI-404, SPI-405, SP1-406, SPI-407, SPM08, SPI-409, SFI-410, SPI-411. 

•15 SPM12, SPI-413, SPI-414, SPI-415, SPI-416, SPI-417. SPT-418, SPI-419. SPI-420, SPI-421, 
SPI-422, SPI-423, SPI-424, SFI-425, SPI-426, SPI-427. SPI-428, SP1-429. SPI-430, SPI-43 1, 
SPI-432, SPM33, SPI-434, SPI-435, SPI-436, SPI-437, SPI-438, SFI-439, SPI-440, SPI-441, 
- SPI-442, SPI-443, SPI-444; and (b) one or more SPIs. or any combination of mem, whose 
increased abundance mdto't-^ the presence of Schizophrenia, Le., SPI-54, SPI-56, SPI-57, 

20 SPI-58, SPI-59. SPI-60, SPI-62, SPI-63, SPI--S5, SPI-67, SPI-69, SP1-73, SFI-74, SPI-75, 
SPI-76, SPI-77, SPI-78, SPI-80, SPI-81, SPI-82, SPI-83, SPI-85, SPI-87, SPI-88, SPI-91, 
SPI-92, SP1-93. SPI-95, SPI-96, SPI-97, SPI-99, SPI- 100, SPI-101, SPI-I05, SPI- 107, SPI- 
113, SPI-114, SPI-1 15, SPI-118, SPI-I22, SPI-123, SPI-124, SPM27, SPI-129, SPI-130, 
SH-132, SPI-133, SPI-I38, SPM39, SPI-141, SPI-142, SPI-143, SP1-151, SPI-152, SPI-154, 

25 SPI-1 55, SPI-164, SPI-1 66, SPI-167, SPI-169, SPI-170, SPI-I75. SPI-I76, SPI-179, SPI-I81, 
SPI-182, SPI-1 83, SPI-I84, SPI-1 85, SPI-189, SPI-190, SPI-1 93, SPI-195, SPI-200, SPI-205, 
SrT-206, SPI-21 1, SPI-213, SPI-214, SPI-242, SPI-243, SPI-244, SPI-245, SPI-246, SPI-247, 
SPI-248, SPI-249. SPI-250, SPI-251, SPI-252, SPI-253, SPI-254, SPI-255, SPI-257, SPI-258, 
SPI-259. SFI-261, SPI-262, SPI-263, SPI-264, SPI-265, SPI-266, SPI-267, SPI-268, SPI-269, 

30 SPI-270, SPI-273, SPI-274, SPI-275, SP1-278, SPI-281, SPI-285, SPI-2S9, SPI-290, SPI-296, 
SPI-302, SPI-303, SPI-306, SPI-321, SPI-322, SPI-323, SPI-324, SPI-325, SPI-326, SPI-327, 
SP1-328, SPI-329, SPI-331, SPI-332, SPI-334, SPI-335, SP1-336, SPI-337, SPI-338, SPI-339. 
SPI-340. SPI-34 1, SPI-342, SH-343, SPI-344, SPI-345, SPI-346, SPI-348, SPI-349, SPI-359, 
SPI-360, SPI-361. SPI-362, SPI-363, SPI-365, SPI-367, SPI-369, SPI-370, SPI-372, SPI-375, 

35 SPl-376, SPI-379, SPI-381 , SPI-382. SPI-383, SPI-384; SPI-385, SPI-387, SPI-388, SPI-389, 
SPI-390, SPI-391, SPI-392, SPI-393. SPI-394, SPI-397, SPI-398, SPI-399; SPI-4O0, SPI-445, 
SPI-446, SPI-447. SPI-448, SPI-449. SP1-450, SPI-451, SPI-452, SPI-453, SPI-454, SPI-455, 
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SPI-456, SPI-457, SPI-458, SPI-459, SPI-460, SPI-461, SPI-462, SPI-463, SPI-464, SPI-465, 
SPL-466, SPI-467. 

In yet a further embodiment, CSP from a subject Ls analyzed for quantitative detection 
of one or more SPIs and one or more previously known biomarkers of Schizophrenia (eg., 
5 candidate markers such as hypersensitive platelet glutamate receptors (Bade et aL btt Gin 
Psychapharmacol (1999) 14:199-122)). In accordance with this embodiment, the abundance 
of each SPI and known biomarker relative to a control or refer ence range indicates whether a 
subject has Schizophrenia. 

Preferably, the abundance of an SPI is normalized to an Expression R eferen ce Protein 
10 Isofbrm (ERPQ. ERPIs can be identified by partial amino acid sequencing of ERFs, which 
are described above) using the methods and apparatus of the Preferred Technology. The 
partial amino acid sequences of an ERPI, and the known proteins to which it is homologous is 
pr ese nted in Table VL 

15 Tabic VL Expression Reference Protein Isoforms 



ERF# 


ERP!# 


Amino Add Sequences of 
Trypttc Dloest Peptides. 


ERF-2 


ERPM 


TGAQELLR 


ERF-2 


ERPI-2 


TMLLQPAGSLGSYSYR. 
AQGFTEDTIVFLPQTDK 


Assh 
well as isofor 


rwa above, the 
dbs of known p 


SPIs described herein inchioV 



previously unknown protems, as 
/ere not previously known to be 



20 associated wim Schizophrenia. For each SPI, the present invention add it io n al ly provides: (a) 
a preparation comprising the isolated SPI; (b) a preparation comprising one or more 
fragments of the SPI; and (c) antibodies that bind to said SPI, to said fragments, or both to 
said SPI and to said fragments. As used herein, an SPI is "isolated" when it is presen t in a 
preparation that is substa ntia l ly free of contaminating proteins, Le., a preparation in which 

25 less than 10% (preferably less than 5%, more preferably less man 1%) of the total protein 
present is contaminating protein(s). A contaminating protein is a protein ox protein isofbrm 
having a significantly different pi or MW from those of the isolated SPI, as determined by 2D 
electrophoresis. As used herein, a "significantly different" pi or MW is 00c mat permits the 
contaminating protein to be resolved from the SPI on 2D electrophoresis, performed 

30 according to the Reference Protocol. 

In one embodiment, an isolated protein is provided, said protein comprising a peptide 
wim the amino acid sequence identified in Table TV or V for an SPI, said protein having a pi 
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and MW within 10% (preferably within 5%, more preferably within 1%) of the values 
identified in Table IV or V for mat SPI 

The SPIs of the invention can be qualitatively or quantitatively detected by any 
method known to those skilled in the art, including but not limited to the Preferred 
Technology described herein, kinase assays, enzyme assays, binding assays and other 
functional assays, immunoassays, and western blotting. In one embodiment, the SPIs are 
separated on a 2-D gel by virtue of their MWs and pis and visualized by staining me gel. In 
one embodiment, the SPIs are stained with a fluorescent dye and imaged with a fluorescence 
9 Red (Molecular Probes, Inc., Eugene, Oregon) is a suitable dye for mis 
A preferred fluorescent dye is Pyridinrum, 4-[2-[4- (dipentylamino)-2- 
trifluoramethylphenvtl cthcoyl}- 1 -<sulfobutyI>, inner salt See U.S. Application No. 
09/412,168, filed on October 5, 1999, which is incorporated herein by reference in its entirety. 

. Alternatively, SPIs can be detected in an immunoassay. In one embodiment, an 
immunoassay is performed by contacting a sample from a subject to be tested with an anti- 
SPI antibody under conditions such that mnrnmospecific binding can occur if the SPI is 
present, and detecting or measuring the amount of any im mu nospecific binding by the 
antibody. Anti-SPI antibodies can be produced by tire methods and techniques taught herein; 
examples of such antibodies known in the art are set forth in Table VTL These antibodies 
shown in Table VH are already known to bind to the protein of which the SPI is itself a family 
member. Preferably, the anti-SPI antibody preferentially binds to the SPI rather than to other 
isoforms of the same protein. In a preferred embodiment, the anti-SPI antibody binds to the 
SPI wim at least 2-fold greater affinity, more preferably at least 5-fold greater affinity, still 
more preterabry at least 10-fold greater affinity, than to said other isoforms of the same 



SPIs can be transferred from the gel to a suitable membrane (eg: a PVDF membrane) 
and subsequently probed in suitable assays that include, without limitation, competitive and 
non-competitive assay systems using techniques such as western blots and "sandwich" 
immunoassays using anti-SPI antibodies as described herein, e^., the antibodies identified in 
Table VII, or others raised against the SPIs of interest. The mnmmoblots can be used to 
identify those anti-SPI antibodies displaying the selectivity required to inmruno-specifically 
SPI from other isoforms encoded by the same gene. 



Table VDL Known Antibodies That Recognize SPIs or SPI-Related Polypeptides 



SPt# 




Manufacturer 


Catalogue No. 


SPW 


C7 Complement Goat antf- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BMD-G34 



WO 0V63293 



PCT/GBO1/0O7S3 



SPt-B 


Cyststin C, Rabbft anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPW 


Cyxtatin C, Rabbit anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPUD 


AntWUzheimer precursor protein 
A4 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDi-AL2MPA*abm 


SPM5 


Apctipoprotetn E, LDL VTXJL, 
Clone: 3D 12, Mab anti-Human. 
frozen/paralTlrr 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPJ-16 


Coat Drfi-Ctusterin (human) 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDt-CLUSTRCabG 


SPM8 


Gelsofin. plasma + cytoplasmic 
Sheep anS- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YBG-462S-6210 


SPI-23 


GelsoGn, plasma + cytoplasmic. 
Sheep antt- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YBG- 4628-6210 


SPW2 


C3 Complement, Ch*rfcen anti- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPl-33 


C3 Complement, Chicken anb- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPJ-34 


Goat anii-Chistartn (human) 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDI-CLUSTRCabG 


SPK35 


Apolipopretein E, LDL, VLDL. 
Clone: 3012, Mab anti-Human, 
frozen/paraffin 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPU1 


AT1 (306) 


SANTA CRUZ 
BIOTECHNOLOGY, INC - 
RESEARCH ANTIBODIES 
98/99 


sc-579 


SPM2 


Aniithrombin IIL Clone: BL- 
AT1J1/3, Mab anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BYA-. 9009-1 


SPI-43 


Tetranedin. Rabbit BnO-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-494 


SPI-54 


Monoclonal anO-human 
Rorinogen 


BIODESIGN INTERNATIONAL 


N77190M 


SPI-57 


C4 Complement. Chicken anti- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01*032-02 


SPI-60 


Apolipo protean E, LDL, VLDL, 
Clone: 3D12. Mab anti-Human. 
frozerVpaiaffln 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPI-62 


Cystattn C, Rabbit anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPt-63 


Alpha-1-Add Grycoprotein. 
Clone: AGP-47, Mab anti- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BYA- 6189-1 


SPI-67 


C4 Complement, Chicken anti- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


tuS- 01-032-02 * 


spvre 


ApoUpoorotein E, LDL, VLDL. 
Clone: 3D12. Mab anti-Human, 
frnzefVperefRn 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-6029 


spi-74 


C4 Compternent. Chicken anU- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 
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SPI-75. 


ApoBpcprotein E, LDL. VLDL, 
Clone: 3012, Mab antt-Human, 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-5029 


SPf-76 


ApoUpoproteln E, LDL. VLDL. 
Clone: 3D 12, Mab anti-Human. 
fttsatVpsreffin 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-S029 


BPI-77 


C4 Complement, CNcfcen ontt- 
Humnn 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SPt-78 


Apo0poprctQlnE.LOL.VLOL. • 
Clone: 3D 12. Mab anfl-Human, 
frnzon/^ia/affin 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


S PI-BO 


Apoflpoprotein E, LOU VLDL. 
Clone: 3D12, Mab anti-Human. 
frosBfi/pofsRIn 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-6029 


SPM2 


55kO. Rabbtt ami-Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MED- CLA 183 


SPI-01 


HemopexJn, Beta-1, Rabbit arrd- 
Human, prociptlaunQ 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SP 1-82 


C3 Complement, Chicken eno- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SP1-03 


ApoOpoproWn E, LDL, VIOL. 
Clone: 3D1 2. Mab antJ-Human. 
frozen/ paraffin 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


VM-502fl 


spi-oe 


Gete^gptesma ♦ cytoplasmic. 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


VBG- 4628-6210 


SFH-97 


C7 ComptemenL Goat antt- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BMD-G34 


SPt-QS 


C6 Complement. Goat anb- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 




SFV100 




HinnF<!tRu iwrPMUtirttui 

OtKMXMvn IM 1 trUXA I lUw. 






Goot-tuUi-Maptoolobln 


BIODESIGN INTERNATIONAL 


L15320G 


SP1-10S 


Insulin Like Growth Factor 0 
(IGF-Jl), Clone: W2HUMab 
anil-, frozen. IH/QJSATOA 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MAS-970P 


SPM07 


C4 Complement! Chicken antt- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SPM13 


ApoOpoprotaln E, LDL. VLDL. 
Oone: 3D 12, Mab antt-Human, 
frozork/parefftn 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPM14 


Tissue Inhibitor of Matrix 
Metaaoprotelnasa 2 (TIMP2) 
{NO X w/TlMPI), Clone: 3A4. 
Mab arti-Human. paraffin, IH 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED-CLA498 


SPM15 


C7 Complement. Goat ant). 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BMO-G34 


SPM22 


O^rrytement Chicken anO- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPM24 


C8 Complement, Goat anti- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BMD- 635 
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SP1-127 


Monoclonal mouse anti-human 


REM RESEARCH 
DIAGNOSTICS, INC 


RDJ-TRK4P11-U32 


SPI-129 


Porytcoral Rabbt anti-Human 
CytokaratJnl (Keratin 1> 


RDI RESEARCH 
DIAGNOSTICS, INC 


RD4-CYTOK1 abr 


SR-130 


Ftorinogen. Ftortn L B-bets 
chain CBO 1-42), done: 18C6, 
Mab anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


NYB- 18C8 


SPH32 


Apofipo protein E, LDL, VLDL, 
Clone: 3D1 2. Mab anti-Human. 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SFV143 


Adin, beta. Ctono: AC-74. Mab 
entt- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BYA- 8553-1 


SPM52 


Hemopeodn. Beta-1, Rebbll antJ- 
Human, precipitating 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SP1-1M 


55kD, Rabbit anU-Hurnan 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MED- CLA 193 


SPM55 


Sheep anti-Alpha 2 ArrSptaamln 


BIODESIGN INTERNATIONAL 


KS0038C 


SPM64 


C4 Complement, Chicken anfi- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-03242 


S PI- 167 


fcA1 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDFTRK1A2-ZB5 


SPM70 


Monoclonal mouse anB-human 
»0A1 


RDI RESEARCH 
DIAGNOSTICS. INC 


RDI-TRK1A2-2B5 


SPM7S 


C4 Complement, Chicken anfl- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 ' 


SPMB3 


Hemopeadn, Beta-1 , Rabbit anti- 
Human. precJpttstlng 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SPM84 


Alpha-1-Add Glycoprotein, 
Ctone^AGP-47. Mab anU- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BYA- 6189-1 


5PM 85 


Hemopcxh. Beta-1. Rabbtt ontj- 
Human, pnKlpttsUnQ 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YN- RHHPX 


SPM0O 


Factor H (Contpfotnsnt), 
CMdBBfl unli-Kumm 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-086-02 


SPM03 


Apotlpoprotetn A (HDL), Sheep 
anti-Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


ACL-20075AP 


SP1-205 


C4 Complement, Chicken ami- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


EMS- 01-032-02 


SFV211 


Hernopaxln, Beta-1. Rabbtt anO- 
Human, pmdpttaflng. 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SP 1-231 


ApoUpoprotetn 0, Oone: 38C8. 
Mab anO-Human. paraffin, 
IHAVB 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MED-CLA457 


SPV-233 


Cystaun C, Rabbit anti-Human 


ACCURATE CHEMICAL A . 
SCIENTIFIC CORPORATION 


AXL-574 


SPI-237 


AnbAlzhalmBr precursor protein 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDkALZHPAXaixn 


SPt-242 


ApoSpoprcteta E, LDL. VLDL, 
Clone: 3D12, Mab rmS-Human, 
frozsn/parafSn 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-5029 
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SPI-244 


C4 Complement, Chicken ano- 


ACCURATE CHEMICAL A 
SOENTIFIC CORPORATION 


IMS- 01-032-02 


SP 1-246 


Goat ontt-CJustertn (human) 


ROi RESEARCH 
DIAGNOSTICS, INC 


ROFCLUSTRCabG 


SPL252 


ApoBpoproteai £, LDL, VLDL. 
Oone: 3D12, Mab anti-Human, 
frozen/panaffin • 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-5029 


SPt-254 


C4 Complement. Chicken nrai- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SPt-255 


C4 Complemem, Chicken enti- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SP 1-258 


Sheep antf-Aipha 2 Anttptasmtn 


BIODESIGN INTERNATIONAL 


K90038C 


SPI-261 


C3 Comptoment Chicken anu- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPt-264 


Goat arrttClusteriri (human) 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDhCLUSTRCabG 


SPV265 


Attximin, Human, Chicken anO- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-028-02 . 


SPI-269 


Monodonel an^FVciallkrein 
Heavy Chain 


BIODESIGN INTERNATIONAL 


N55199M 


SFV27S 


Monoclonal mouse ontJ-humon . 
HJA1 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDFTRK1A2-2S3 


SPL285 


A«jha-1^cid Glycopnxevi, 
^no: AGP-47. Mab anti- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BYA- 0189-1 


BPt-289 


C4 Compicment, Chicken onO- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-032-02 


SPK290 


Monodonol rncuae anti-human 


RDI RESEARCH 
DIAGNOSTICS. INC 


RDI-TRK4P1 1-402 


SPt-321 


C4 Complement, Chicken anti- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SPF323 


C4 Complement, Chicken anti- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-032-02 


SPKS25 


ApoCpoprotetn E. LDL. VLDL, 
Oone: 3Q1Z Mab antt-Human. 
bum a/pamflln 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-5029 


SPKS28 


ANTFCYTOKERATIN TYPE 10 


RDI RESEARCH 
DIAGNOSTICS. INC 


RD4-CBL138 


SPL327 


C3 Compicment, Chicken uiitF 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-001-02 


SPV328 


Comptemenl Factor B, C3 
preadK*ator. Rabfitt anti-Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


AXL-468J2 


SPL329 


C3 Ccmptement Chfcken anO- 
Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-001-02 


SPF334 


Arbumtn, Human. CWcken anti- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-026-02 


SPV339 


a ternptarnenL OMckan anO- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-001-02 


SP1342 


Sheep anO- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YBG- 4628-6210 
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SPW43 


C3 Complement, Chicken anS- 
Human 


ACCURATE. CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPW4S 


Moncdonal mouae anti-human 
I0A1 


RDI RESEARCH 
DIAGNOSTICS. INC 


RD1-TRK1A2-2B5 


SPJ-346 


Homopejdn, Beta-1 , Rabbit onti- 
Human, predpftafino 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SFW47 


ANTVCYTOKERATIN TYPE 10 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDI-CBL198 


SPKWa 


C7J^ptement. Goat antF 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BMD-G34 


SPW349 


Uonodonai onS-Neuron . 
Spccttc Endasft 


BIODESIGN INTERNATIONAL 


M37403M 


SPl-a53 


Cystatin C.-Rabhtt anO-Human 


ACCURATE CHEMICAL 6 
SCIENTIFIC CORPORATION 


AXL-574 


SPU255 


AntVAbheimer precursor protein 
A4 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDI-ALZHPA4abm 


SPV357 


C4 Complement. Chicken an&- 
Human 


ACCURATE CHEMICAL A • 
SCIENTIFIC CORPORATION 


MS- 01-032-O2 


SP«61 . 


Hemopexin, Data 1, Rabbtl anO- 
Hurrtan, pradpttsflnQ 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YN-RHHPX 


SPW82 


Albumin, Human, Chicken anO- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


[US- 01-026-02 


SPI470 


Cyststln C, Rabbal afitl-Hunskn 


ACCURATE CHEMICAL A " 
SCIENTIFIC CORPORATION 


AXL-574 


SPW72 


Detn^raganaaa 


BJOOESK3N INTERNATIONAL 


H86504M 


SPKJ75 


C3 Complement, Chicken anO- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPW76 


C3 Comptement, Chicken ano- 
Muman 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


MS- 01-001-02 


SP 1-379 


Comptement Factor B, C3 
proacUvator, Rabbtt anti-Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


AXL- 468/2 


SPV381 


ApoCpoprotatn E. LDL. VLDL, 
Clone: 3D1 2, Uat> anti-Human, 
frttzanrpaisflln 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YM-5029 


SPV397 


GetsoOn. plasma ♦ cytoplasmic. 
Sheep anti- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YBO-462A6210 


SPMQ2 


GalaoGrv Plasma ♦ cytoplasmic. 
Sheep enfi- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YBG- 4628-6210 


SPM04 


C3 Complement, Chicken anH- 
Kuman 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


BIS- 01-C01-C2 


SPM05 


CystaSn C, Rabbit anO-Human 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


AXL-574" 


SPI-407 


GetsoOn, ptssma ♦ cytoplasmic. 
Shoepana- 


ACCURATE CHEMICAL A 
SCIENTIFIC CORPORATION 


YBG- 4628-6210 


SPM08 


AN7VCYTOKERATIN TYPE 10 


RO RESEARCH 
DIAGNOSTICS. INC 


RDf-CBLIBO 


SPW09 


RABBIT anO-human OMSUUN 
GROWTH FACTOR BINDING 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDWGFBP2aer . 
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PROTEIN 2 






SPM10 


Apoflpoprotrtn E, LDL, VLDL, 
Clone; 3D1Z- Mab antt-Human, 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPMH 


CystatinC, RabbS anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SP 1-412 


C3 Complement, Chicken anti- 
Human 


accurate chemical & 
scientific corporation 


IMS- 01-001-02 


SPM13 


Apollpoprotein A (KDLL Sheep 
anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


ACL-20075AP 


SPM14 


ApollpoprD?eJn D, Clone; 36C8. 
Mab ana-Human, paraffin. 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED-CLA457 


SPM16 


Apottpoprotcin E. LDU VLDL, 
Clone! 3012, Mab anti-Human, 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPM18 


CytlzVm C, Rabbft anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPW20 , 


Cystatin C, Rabbit anti-Human 


ACCURATE CHEMICAL & 
SCI ENTIFIC CORPORATION 


AXL-574 


SP 1-421 


Transthyretin, Prealbuminm, 
SSkO Rabbit anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED- CLA 193 


SP 1-422 


Apofipoprotein D, Clone: 36CG, 
IHAVB 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED-CLA457 


SP1423 


Monoclonal mouse anti-human 


DIAGNOSTICS, INC • 




SPt-424 


C3 Complement, Chicken anti- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-001-02 


SPM25 


Goal anU-ausssnn (human) 


RD! RESEARCH 
DIAGNOSTICS. INC 


RDWXUSTRCabG 


SPM2S 


Cystatin C, Rabbt anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPF427 


Polyiconal Rabbt anti-Human 
CytokefBtin 1 (Keratin 1) 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDLCYTOKIabr 


SPI-429 


Sheep anti-Alpha 2 Anttrfasrrrin 


BIODEStGN INTERNATIONAL 


K90038C 


SPt-431 


Monoclonal mouse anti-human 


RDI RESEARCH 
DIAGNOSTICS. INC 


RDI-TRK1A2-2B5 


SP 1-432 


CB Complement. Goat anffl- 
Kuman 


ACCURATE CHEMICAL & SCIENTIFIC 
CORPORATION 


SPF433 


Goat anfl-Ctustann (human) 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDI-CLUSTRCabG 


SPV435 


Shoep anti-Alpha 2 Antiptasmin 


BIODEStGN INTERNATIONAL 


K9003SC 






SANTA CRUZ 
BIOTECHNOLOGY. INC - 
RESEARCH ANTIBODIES j 
98/99 


so-579 


SPt-441 


Apolipoprotein D, Clone: 36C6, 
Mab anti-Human, paraffin, 
IH/WB 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED-CLA457 


SPW43 


ATI (306) 


SANTA CRUZ 

BIOTECHNOLOGY. INC - ' 
RESEARCH ANTIBODIES 
BUB9 


BO-679 
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SPW46 


Cystatin C, RabbB anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL- 574 


SPW48 


Monodonat anti-human 


BIOOESIGN INTERNATIONAL 


N77190M 


SPW48 


Aipha-1-Add Glycoprotein, 
Clone; AGP-47. Mab anfr- 


ACCURATE CHEMICAL A 
SClENTinC CORPORATION 


BYA- 8189-1 


SPW52 


Cystatin C. Rabbit anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


AXL-574 


SPI-*53 


ANTVCYTOKERAT1 N TYPE 10 


RDI RESEARCH 
DIAGNOSTICS, INC 


RDW2BL196 


SPM54 


Transthyretla Prealbuminm. 

ct L r> DaMtM L ..111 1, i 

9sku, KaooR antHiuman 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


MED- CLA 193 


SPW57 


Apollpoprotein E. LDL, VLDL. 
Clone: 3D 12, Mab anti-Human, 
fozen/paraffin 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


YM-5029 


SPM61 


^Complement, Chlcfcan anti- 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPOf^ATlON 


IMS- 01-001-02 


SPt-462 


C4 Complement. Chicken anti- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-032-02 


SPt-464 


Factor H(Comptement), 
Chicken anti-Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


IMS- 01-066-02 


SPW65 


Monodona] mouse anti-human 
plasminogen 


RDI RESEARCH 
DIAGNOSTICS. INC 


RDI-TRK4P11-4D2 


SPt-467 


Alpha-1-AcidGJycoproteln, 
Clone: AGP-47, Mab anfi- 
Human 


ACCURATE CHEMICAL & 
SCIENTIFIC CORPORATION 


BY A- 6189-1 



In one embodiment, binding of antibody in tissue sections can be used to detect 
. aberrant SPI localization or an aberrant level of one ot more SPIs. m a specific embodiment, 
antibody to an SPI can be used to assay a tissue sample (eg., a brain biopsy) firom a subject 
for the level of the SPI where an aberrant level of SPI is indicative of Schizophrenia. As used 
herein, an "aberrant level* means a level that is increased or decreased compared with the 
levd in a subject free from Schizophrenia or a reference level. If desired, the comparison can 
be performed with a matched sample from the same subject, taken from a portion of the body 




in a fluid sample (eg-., CSF, blood, mine, or 
sandwich assay. In the first step, a capture 
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reagent (e.g., an anti-SPI antibody) is used to capture the SPL ' Examples of such antibodies 
known in the art are .set form in Table VTL The capture reagent can optionally be 
immobilized on a solid phase, m the second step, a directly or indirectly labelled detection 
reagent is used to detect me captured SPL hi one embodiment, the detection reagent is a 
lectin. Any lectin can be used for this purpose that preferentially binds to the SPI rather than 
to other isoforms that have the same core protein as the SPI or to other pro t ein s that share the 
antigenic dc tf .i it i mant itcog rtiTrd by the antibody. In a preferred embodiment, the chosen 
lectin binds to the SPI with at least 2-fold greater affinity, more preferably at least 5-fold 
greater affinity, still more preferably at least 10-fold greater affinity, than to said other 
isoforms that have the same core protein as the SPI or to said other proteins that share the 
antigenic determinant recognized by the antibody. Based on the present description, a lectin 
that is suitable far detecting a given SPI can readily be identified by methods well known in 
the art, for instance upon testing one or more lectins enumerated in Table I on pages 158-159 
of Sumar et al. Lectins as Indica t ors of Disease-Associated Glycoforms, In: Cabhis H-J & 
Gabhis S (eds.), 1993, Lectins and Glvcobiology, at pp. 158-174 (which is incorporated 
herein by reference in its entirety). Iretim with the desired oligosaccharide specificity can be 
identified, for example, by their ability to detect the SPI in a ZD gel, in a replica of a 2D gel 
following transfer to a suitable solid substrate such as a nhrocelrulose membrane, or in a two- 
step &sssy following optarc by mh rotibody. Id an ultcxiii 

: b an antibody, e.g.,' an antibody that mimmx>speci£cally < 

to 



pbosphorylated amino acids. Examples of such antibodies include those that bind to 
phosphotyrosine (BD Transduction Laboratories, catalog nos.: P11230-05Q/P1 1230-1 50; 
PI 1 120; F38820; P39020X those mat bind to phosplwserme (Zymed Laboratories Inc., South 
San Francisco, CA. catalog no. 61- 8100) and those that bind to phosphomreonine (Zymed 
Laboratories Ino, South San Francisco, CA, catalog nos. 71-8200, 13-9200). 

If desired, a gene encoding an SPI, a related gene, ox related nucleic acid seq ue nces or 
subsequences, including complementary sequences, can also be used in hybridization assays. 
A nucleotide encoding an SPL or su b sequences thereof comprising at least 8 nucleotides, 
preferably at least 12 nucleotides, and most preferably at least 15 nucleotides can be used as a 
hybridization probe. Hybridization assays can be used for detection, prognosis, diagnosis, or 

genes encoding SPIa, or for differential diagnosis of subjects with signs or symptoms 
suggestive of Scru/jtpLir.nm Is particular, such a hybridization assay can be earned out by a 



probe capable of hybridizing to a DNA or"RNA that encodes an SPI. under o 
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that hybridization can occur, and detecting or measuring any resulting hybridization. 
Nucleotides can be used for therapy of subjects having Schizoplirema, as described below. 
The methods and compositions for clinical screening, diagnosis and prognosis of 
a in a mammalian subject may be diagnostic of S 



c methods and compositions are based on Schizophrenia- Associated 
Features (SFs) and Schiaophirma-Associated Protein Isoforms (SPIs) which are specifically 
and p a r ticu l arly associated with Schizophrenia and are generally not associated with other 
diseases or conditions. Such diagnostic SFs or SPis, which are- specifically associated with 
1 0 Schizophrenia, are useful in screening, diagnosis and prognosis as indicators of 

Schizophrenia. The ad m inistration of therapeutic compositions which are directed against or 
lead to modulation of diagnostic markers may have therapeutic value particularly in 



Indicative methods and compositions are based on R rfri rf ipbr rni »- a «nri a trd Features 
1 5 (SFs) and Schizophrenia- Associated Protein Isoforms (SPIs) which are associated with 

Schizophrenia but may not be speeiftr. rmYy far S ffh^np rnrmfi, wnd may hr- refrnriatrd with 
one or mare other diseases or conditions. Such indicative SFs or SPis, which are associated 
with Schizophrenia, but not only with Schizophrenia, are useful in s c r ee ning, diagnosis and 
prognosis as indicators of Schizop h re nia . Indicative methods and compositions are 

20 particularly useful in the initial or genera] screening, diagnosis and prognosis of an individual 
subject, whereby a first indication of a subset of conditions or diseases, tochiding 
Schizophrenia, is thereby provided. Additional assessment utilizing diagnostic or particular 
Schizophrenia SFs or SPIs may then be undertaken to provide specific, diagnostic screening, 
diagnosis and prognosis of the individual subject The administration of therapeutic 

25 compositions which are directed against or lead to modulation of indicative markers may have 
therapeutic value in Schizophrenia and other disorders as weU, or may be useful 
therapeutically in more than one disease or condition 

Thus, a diagnostic marker changes (increases, decreases or otherwise alters form or 
character) significantly in only a single disease or condition or in only a number of 

30 conditions, particularly in related conditions. One such diagnostic marker, SF-329. is 
provided below in Table Vm 



Table VTJL Example of a diagnostic tnnrV^r for Schizophrenia: 



Feature G 


ISofoJTO # 


Fold Change 


Pi 


MV7(Da) 


SF-329 


SPI-287 


2.1 


5.48- 


85680 
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An indicative marker cha n ges (increases, decreases or otherwise altera form ox character) 

the same pi andMW, is noted as DF-155 as similarly found to be increased in Bipolar 
Affective Disorder (BAD) and Unipolar Depression. The SF-255/DF-155 marker is therefore 
indicative of Schizophrenia and/or D 



Table DC Example of an indicative marker for Schizophrenia: 



Feature* 


bofoim# 


Disease 


Fold 'Change 


Pi 


MW(Da) 


SF-255 


SPI-138 




Z25 


7.03 


155828 


DF-155 


DPJ-93 


Depression 


132 


7.03 


155828 



The invention' also provides diagnostic kits, comprising an anti-SPI antibody. In 
addition, such a kit may optionally comprise one or more of (he foDowing: (1) instruction* for 

15 combination of these applications; (2) a labelled binding partner to the antibody; (3) a solid 
phase (such as a reagent strip) upon which the anti-SPI antibody is immobilized; and (4) a 

any combination thereof. If no labelled binding partner to tile antibody is provided, the anti- 
SPI antibody itself can be labelled with a detectable marker, eg., a chendhnnineaccnt, 
20 enzymatic, fluorescent, or ra dioa cti ve moiety. 

The invention also pswides a kit comprising a nucleic acid probe capable of 
hybridizing to RNA encoding an SPL In a specific embodiment, a kit comprises in one or 
marc containers a pair of primers (eg., each in the size range of 6-30 nucleotides, more 
preferably 10-30 nucleotides and still more preferably 10-20 nucleotides) that under 

encoding an SPI, such as by polymerase chain reaction (ace, eg, Innis ct aL 1990, PGR 
Protocols, Academic Press, Inc., San Diego. CA), tigase chain reaction (see EP 320,308) use 
of Q0 replicase, cyclic probe reaction, or other methods known in the art. 

Kits axe also provided which allow for the detection of a plurality of SPIs or a 
30 plurality of nucleic acids each encoding an SPL A kit can optionally further comprise a 

use as a standard or control. 
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S3 Statistical Techniques for Identifying SPIs and SPI Clusters 
The tnu-variare differentia] analysis tools, such as fold changes, wflccxm rank sum 
test and t-test, are useful in identifying individual SPs or SPIs that are diagnostically 
associated with Sehizonhrenia or in identifying individual SPIs that regulate the disease 
process. In most cases, however, those skilled in the art appretiato (hat the disease process is 
associated with a combination of SPs or SPIs (and to be regulated by a combination of SPIs), 
rather than individual SFfl and SPIs in isolation. The strategies for discovering such 
combinations of SFs and SPIs differ from those for discovering individual SFs and SPIs. In 
such cases, each individual SF and SPI can be regarded as one variable and die **"~t- can be 
regarded as a joint, multi-variate effect caused by interaction of these variables. 

The following steps can be used to identify markers from data produced by the 
Preferred Technology. 

The first step is to identify a collection of SFs or SPIs that individually show 
significant association with Schizophrenia. The association between the identified SFs or SPIs 
and Schizophrenia need not be as highly significant as is d 
SPI is used as a diagnostic Any of the tests discussed above (fold c 
sum test, etc) can be used at this stage Once a suitable collection of SFs or SPIs has been 
identified, a sophisticated muhi-variate analysis capable of identifying clusters can then be 
used to estimate the significant multivariate assodations with SchiKrprrrenia. 

Linear Discriminant Analysis (LDA) is one such procedure, which can be used to 
detect' significant association between a cluster of variables (it, SFs or SPIs) and 
Schizophrenia. In performing LDA, a set of weights is associated with each variable (£.«., SF 
or SPI) so that the linear combination of weights and the measured values of the variables can 
identify the disease state by discriminating between subjects having Schizophrenia and 
subjects free from Schizophrenia. E n ha ncements to the LDA allow stepwise inclusion (or 
removal) of variables to optimize tbe discrrrninant power of the model The result of the LDA 
is therefore a cluster of SFs or SPIs which can be used, without Imntation, for diagnosis, 
prognosis, therapy or drug development Other enhanced variations of LDA, such as Flexible 
Discriminant Analysis p e r mit (he use of rum-linear c ombin a ti ons of variables to discri minate 
a disease state from a normal state. The results of the discriminant analysis can be verified by 
post-hoc tests and also 1 



A further category of SFs or SPIs can be identified by Qualitative measures by 
comparing the percentage feature presence of an SF or SPI of one group of samples (eg., 
samples from diseased subjects) with the percentage feature presence of an SF or SPI in 
r group of samples (eg., samples from control subjects). The "percentage feature 
" of an SF or SPI is the percentage of samples in a gn 
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or SPI is detectable by foe detection method of choice. For example if an SF is detectable in 
95 percent of samples from diseased subjects, foe percentage feature presence of that SF in 
that sample group is 95 percent. If only 5 percent of samples from non-diseased subjects have 
detectable levels of the same SF, detection of that SF in the sample of a subject would suggest 
5 that it is likely that the subject suffers from Schizophrenia. 

5.4 Use in Clmfeal Studies 

The di a gnosti c methods and compositions of the present invention can assist in 
monitoring a clinical study, eg. to evaluate drugs for therapy of Schizophrenia. In' one 
embedment, candidate molecules are tested for their ability to restore SF or SPI levels in a 
subject having Schizophrenia to levels found in subjects tree from Schizophrenia or. in a ' 
treated subject (eg. after treatment with HaloperidoL Pnenzepme, Perazine, Risperdal, 
Farnotidme, Zyperexa, Clozaril. Mesoridazme, Quefiapine, atypical anti- psychotic 
medications of Risperidone, Olanzapine and Clozapine and any other Dibcmntoiazcpines), to 
preserve SF or SPI levels at or near non-Schizcpbratia values. The levels of one or mare SFs 
or SPIs can be assayed. 

In another embodiment, the methods and compositions of foe presen t invention are 
used to screen can di d ate s for a clinical study to identify individuals having Schizophrenia; 
such individuals can then be cither crxemded from or included in the study or can be placed in 
a separate cohort far treatment or analysis. If tksired, tbe candidates, can concurrently be 
screened to identify individuals with Schizophrenia; procedures for these screens are well 
known is tbe art. • 

5*5 Purifies tioD of SPIs 

In particular aspects, foe hrvestion provides isolated m«rm w .t{^ SPIs, preferably 
human SPIs, and fragments thereof which an antigenic d*«»-TT »; ». n t (Le, can be 

recognized by an antibody) or which are otherwise functionally active, as well as nucleic acid 
sequences encoding the foregoing. T'unctionally active" as used herein refers to material 
displaying one or more functional activities associated with a full -1 engfh (wild-type) SPI, eg., 
binding to an SPI substrate or SPI binding partner, antigenicity (binding to an anti-SPI 
antibody X * n,l """*«g* r ""Ty, e nz y mati c activity and the liV? 

In rp i 'f ific rmbodimentt, foe invention provides fragments of an SPI "" " p» t «rr>g 
least 5 amino a d ds, at least .10 amino acids, at least 50 ammo acids, or at least 75 amino 
acids. Fragments lacking some or all of the regions of an SPI are also provided, as are 
prctems (eg., fusion proteins) ccsaprismg such fragments. Nucleic acids encoding foe 
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Once a recombinant nucleic acid which encodes foe SPL a portion of foe SPL ox a 
precursor of foe SPI is identified, foe gene product can be analyzed. This is achieved by 
assays based on the physical or functional properties of tbe product, including radioactive 
labeling of the product followed by analysis by gel dectrophorcsis, immunoassay, etc, 
5 The SPIs identified herein can be isolated and purified by standard methods including 

chromatography (eg., ion exchange, affinity, and sizing eohrmn chromatography), 
centriiugatian, differential solubility, or by any other standard technique for the purification 
of pjuteiua. 

Alternatively, once a recombinant nucleic acid that encodes the SPI is vMitift-d. the 
10 entire amino acid sequence of the SPI can be deduced from the nucleotide sequence of the 
gene coding region contained in foe recombinant nucleic acid. As a result, foe protein can be 
synthesized by standard chemical methods known in foe art (eg., see Hunkapuler et aL 1984, 
Nature 310:105-11 Ik 

In another alternative embodiment, native SPIs can be purified from natural sources, 
15 by standard methods such as those described above (eg., immunoaffinity purification). 

In a preferred embodiment, SPIs are isolated by foe Preferred Technology described 
supra. For preparative-scale runs, a narrow-range "zoom gel" having a pH range of 2 pH 
units or less is preferred for foe isoelectric step, accosting to foe method described in 
Wcstermeier, 1993. Electrophoresis in Practice (VCH. Wemheim, Germany), pp. 197.209 
20 (which is incorporated herein by reference in its e n t iret y); tins modification permits a larger 
quantity of a target protein to' be loaded onto tbe gel. and thereby increases foe quantity of 
isolated SPI that can be recovered from foe geL When used in this way for preparative-ecale 
runs, the Preferred Technology typically provides up to 100 ng, and can provide up to 1000 
ng, of an isolated SPI in a single run. Those of skill in the art wDl appreciate that a zoom gel 
25 can be used in any separation strategy that employs gel isoelectric focusing. 

The invention thus provides an isolated SPL an isolated SPl-ftlated polypeptide, end 
an isolated derivative or fragment of an SPI or as SPI-related polypeptide; any of foe 
foregoing can be produced by recombinant DNA termniques or by cbermca] synthetic 

30 

SJS . Isolation of DNA Encoding an SPI 

Specific embodiment! for the cloning of a gene encoding an SPI, are pitscnt cd below ' 
by way of example- tnd not of limitation. 

The n u c le o tid e sequences of foe present nrvention, mclodmg DNA and RNA. and 
35 co m p ri s in g a sequence encoding an SPI or a fragment thereof, or an SH-related polypeptide, 
may be synthesized using m^ ftwtd i kno wn in foe art, such as esmg conventional chemical 
approaches or polymerase chain reaction (PCR) amplification. Tbe nucleotide sequences of 
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fee present invention also permit the it 



goffeeg 



an SPI 

homolog or SPI ortholog including, for example, by screening cDNA libraries, genomic 
ss or expression libraries. 
For example, to clone a gene encoding an SPI by PCR techniques, anchored 
c oligonucleotides (or a set of most likely oligonucleotides) can be designed for all' 
SPI peptide fragments identified as part of fee same protein. PCR reactions under a variety of 
conditions can be performed with relevant cDNA and genomic DNAs {e.g., from brain tissue 
or from cells of fee immune system) from one or more species. Also vectorette reactions can 
be performed on any available cDNA and genomic DNA using the oligonucleotides (which 
preferably are nested) as above. Vectorette PCR is a method feat enables fee amplification of 
specific DNA fragments in situations where the sequence of only one primer is known. Thus, 
it extends fee application of PCR to stretches of DNA where fee sequence information is only 
available at one end. (Arnold C, PCR Methods AppL (1991) 1(1)39-42; Dyer K-D, 
Biotechniques, (1995) 19(4)350-2). Vectorette PCR may pc performed with probes feat are, 
for example, anchored degenerate oligonucleotides (or most likely oligonucleotides) coding 
for SPI peptide fragments, using as a template a genomic library or cDNA library pools. 

-Anchored degenerate oligonucleotides (and most likely oligonucleotides) can be 
designed for all SPI peptide fragments. These oligonucleotides may be labelled and 
hybridized to filters containing cDNA and genomic DNA libraries. Oligonucleotides to 
different peptides from fee same protein will often identify the same members of the library. 
The cDNA and genomic DNA libraries may be obtained from any suitable or desired 
mammalian species, for example from Lin i inns. 

Nucleotide sequences comprising a nucleotide sequence encoding an SPI or SPI 
fragment of fee present invention are useful for their ability to hybridize selectively wife 
complementary stretches of genes encoding other, proteins. Depending' on the application, 8 
variety of hybridization conditions may be employed to obtain nucleotide sequences at least 
30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% or 99% 
identical, or 100% identical, to fee sequence of a nucleotide encoding an SPL 

For a high degree of selectivity, relatively stringent conditions are used to form fee 
duplexes, such as low salt or high temperature conditions. As used herein, "highly stringent' 
conditions" means hybridization to filter-bound DNA in OS M NaHPCM. 7% sodium dodecyl 
sulfate (SDS), 1 mM EDTA at 65 °C, and washing in 0.1xSSC/0.1% SDS at 68 °C (Ansubcl 
F.M. et al, eds„ 1989, Current Protocols in Molecular Biology, VoL I, Green Publishing 
Associates, Inc., and John Wiley & Sons, Inc., New York, at p. 2.10.3; incorporated herein by 
reference in its entirety.) For some educations, less stringent conditions for duplex 
formation are required. As used herein "moderately stringent conditions" means v 
• 0.2xSSC0.1% SDS .at 42 5CL(Ausubel et al, 1989, supra). Hybridization conditions c 
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be rendered more stringent by fee addition of increasing amoi 
the hybrid duplex. Thus, particular hybridization conditions 
will generally be chosen depending on the desired results. In general, convenient 
hybridization temperatures in fee presence of 50% formamide are: 42 "C for a probe which is 
95 to 100% identical to the fragment of a gene encoding an SPI, 37 "C for 90 to 95% identity 
and 32 °C for 70 to 90% identity. 

In fee preparation of genomic libraries, DNA fragments are generated, some of which 



will encode parts or the whole of an SPL Any suitable method for preparing DNA fragments 
maybe used in fee present invention. For example, fee DNA may be cleaved at specific sites 
using various restriction enzymes. Alternatively, one may use DNAse in fee p r esenc e of 
e to fragment fee DNA, or fee DNA can be physically sheared, as for example, by 
The DNA fragments can then be separated according to size by standard 
techniques, inch i ding but not limited to agarose and polyacrylamide gel electrophoresis, 
column chromatography and sucrose gradient centrifugation. The DNA fragments can th en 
be inserted into suitable vectors, including but not limited to plasnnds, ffi sm i^^ 
bacteriophages lambda or T4, and yeast artificial chromosome (YAC). (See, eg., Sambrook 
et al, 1989, Molecular Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York; Glover, D.M. (ed.), 1985, DNA Qonmg: A Practical 
Approach, MRL Press, Ltd., Oxford, U.K. VoL I, II; Ausubel F.M. et at, eds., 1989, Current 
Protocols in Molecular Biology, VoL I, Green Publishing Associates, Inc., and John Wiley & 
sans, Inc, New York). The genomic library may be screened by nucleic acid hybridization to 
labelled probe (Benton and Davis, Science (1977) 196:180; Grunstein and Hogness, Proc 
Natl Acad. So. USA. (1975) 723961). 

Based on the present description, fee genomic libraries may be mi ec ue d wife labelled 



degenerate oligonucleotide probes corresponding to fee amino acid sequence of any peptide 
of fee SPI using optimal approaches well known in fee art. Any probe used is at least 10 
nucleotides, at least 15 nucleotides, at least 20 nucleotides, at least 25 nucleotides, at least 30 
nucleotides, at least 40 nucleotides, at least 50 nucleotides, at least 60 nucleotides, at least 70 
nucleotides, at least 80 nucleotides, or at least 100 nucleotides. Preferably a probe is 10 
nucleotides or longer, and more preferably 15 nucleotides or longer. 

In Tables TV and V above, some SPls disclosed herein were found to correspond to 
isoforrns of previously identified proteins encoded by genes whose sequences are publicly 
known. (Sequence analysis and protein identification of SPIs was carried out using fee 
methods described in Section 6.1.14). To screen such a gene, any probe may be used feat is 
complementary to the gene or its complement; preferably the probe is 10 nucleotides or 
re preferably 15 nucleotides or longer. The SWISS-PRO T and trEMBL databases 
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(held by fee Swiss Institute of Biomformatics (SIB) and fee European Bioinformatics Institute 
(EST) which are available at http://www.wpasy.ch/) and fee GenBank database (held by fee 
National Institute of Health (NTH) which is available at 
http;/Awww.Ti r-M , ^hn nih gov/O enRimW ) provide protein sequenc e s for the SPIs listed in 
5 Tables TV and V under fee following accession numbers and each s 
herein by reference! 



Table X. Nucleotide sequences encoding SPIs, SPI Related Proteins or ERPIs 



SF# 


SP» 


Accession Numbers of 
Identified Sequences 


SF-14 


SPl-6 


P10643 


SF-16 


SPI-231 


P05090 


SF-19 


SPI-312 


P41222 


SF-20 


SPJ-352 


6049608 (Ob) 


SF-21 


SPI-232 


P48668 


SF-22 


SPI-7 


P41222 


SF-24 


SPI-353 


P01034 


SF-24 


SPI-354 


P20472 


SF-27 


SPW233 


P01034 


SF-2B 


SPt-B 


P01034 


SF-29 


SPW 


P01034 


SF-30 ' 


SPH0 


P05067 


SF-31 . 


SPM1 


Q99435 


SF-32 


SPUS 


P36955 


SF-32 


SPl-234 


P02679 


SF-33 


SPI-355 


P05067 


SF-33 • 


SPf-356 


P05155 


SF-35 


SPI-1S 


P02649 


SF-35 


SPH6 


P10909 


SF-36 


SPH7 


P41222 


SF-37 


SPM8 


P06396 


SF-38 


SPH9 


P3695S 


SF-38 


SPI-235 


P35747 


SF-3B 


SPl-236 


4240271 (flb) 


SF-39 


SPl-357 


P01028 
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SF-40 


SPt-20 


Q92876 


SF-41 


SPI-21 


P36955 


SF-42 


SP1-23 


P06396 


SF-43 


SPMB 


5802984 (gb) 


SF-43 


SPV-24 


P36955 


SF-43 


SPk25 


P044G9 


SF-44 


SPI-28 


P41222 


SF-45 


SPt-29 


P3695S 


SF-45 


SP1-30 


5802984 (gb) 


SF-46 ■ 


SPW32 


P01024 


SF-47 


SPW3 


P01024 


SF-48 


SP1-34 . 


P10909 


. SF-48 


SPI-35 


P02649 


SF-49 


SPt-36 


P41222 


SF-51 


SP1-38 


P41222 


SF-52 


SPI-39 


5802984 (gb) 


SF-53 


SP 1-237 


PO5067 


SF-55 


SPl-238 


NOVEL 


SF-55 . 


SP1-239 


P80108 


SF-55 


SPMJ 


P01019 


SF-55 


SPW40 


NOVEL 


SF-56 


SPM2 


P01008 


SF-57 


SPM3 


P05452 


SF-58 


SPk241 


P41222 


SF-58 


SP1-44 


P30086 


SF-81 


SPl-321 


P01Q2S 


SF-81 


SPI-322 


P41222 


SF-B2 


SPI-323 


P01028 


SF-83 


SPI-54 


PQ2S71 


SF-B4 


SPI-381 


P02649 


SF-85 


SPl-382 


P41222 


SF-88 


SPI-56 


P35908 


SF-B7 


SP1-3S3 


P41222 



SF-67 


SPV384 


P36955 




SF-151 


SPJ-69 


P3S955 


SF-88 


SPI-57 


PO1028 




SF-153 


SPI-338 


Q15668 


SF-90 


SPI-324 


PO1027 




SF-153 


SPI-339 


P01024 




SPI-325 


P02649 




SF-154 


SPW65 


P02023 


SF-02 


SPI-326 


P13645 * 




SF-157 


SPW40 


P41222 


SF-93 


SPk-359 


P02024 




SF-158 


SPI-387 


P41222 


SF-93 


SPI-360 


1095700.4 feb) 




SF-158 


SPI-388 


9368450 (gb) 


SF-94 


SPk58 


P05155 




SF-159 


SPF73 


P02649 


SF-66 


SPk361 


PQ27S0 




SF-160 


SPI-74 


P01028 


SF-97 


SP1-327 


P01024 




SF-161 


spvrs 


P02649 


SF-oa 


SPt362 


P02768 




• SF-163 


SPI-76 


P02649 


SF-99 


SPt-328 


P00751 




SF-164 


spwrr 


P01028 


SF-100 


SPk242 


P02649 




SF-165 


SPJ-389 


P36222 


SF-101 . 


SP1-329 


P01024 




SF-166 


SPI-246 


P109Q9 


SF-102 


SPI-59 


P36955 




SF-167 


SP1-78 


P02649 


SF-102 


SPhSO 


P02649 




SF-168 


SPt-390 


P36955 


SF-107 


SPI-243 


106655 (gb) 




SF-169 


SPI-391 


Q 13827 


SF-107 


SP»-330 


106655 (fit)) 




SF-170 


SPhSO 


P02649 


SF-108 


SPI-244 


P01028 




SF-171 


SPI-392 


P41222 


SF-111 


SPV-62 


P01034 




SF-172 


SPt-393 


Q13827 


SF-112 


SPV-331. 


P41222 




SF-173 


SP 1-247 


401767 (gb) 


SF-114 


SP1-332 


_P36955 




SF-173 


SPW1 


PI 51 69 


SF-115 


SFt-03 


P027B3 




SF-174 


SPkB2 


P02766 


SF-118 


SPJ-65 


P01877 . 




SF-176 


SPJ-83 


P36955 


SF-117 


SPW33 


1361979 (gb) 




SF-176 


SPl-248 


7435109 (gb) 


SF-118 


SPI-334 


P02768 




SF-176 


SPI-249 


P05156 


SF-123 


SPV335 


662290 (gb) 




SF-177 


SPI-85 


P02750 


SF-124 


SPW85 


2647262 (gb) 




SF-178 


SPI-250 


P01027 


SF-126 


SPk245 


P02538 




SF-179 


SPI-67 


P36955 


SF-132 


SPI-336 


P14625 




SF-180- 


SPF251 


899271 (gb) 


SF-13S 


SPW7 


P0102B 




SF-181 


SP(-88 


PO4220 


SF-143 


SPI-337 


P06732 




SF-182 


SPJ-252 


1942472 (gb) 


SF-144 


SPk363 


P02023 




SF-184 


SR-253 


1402890 (gb) 
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SF-186 


SR-254 


P01028 


SF-187 


SPI-255 


P01028 


SF-188 


SPW94 


P35908 


SF-189 


SPI-91 


P02790 


SF-190 


SPI-257 


P23144 


SF-190 


SPt-258 


P08697 


SF-191 


SPt-92 • 


P01024 


SF-191 


SPk2S9 


P02749 


SF-194 


SP(-281 


P01024 


SF-196 


SPl-262 


P08603 


SF-1S7 


SPJ-95 


P41222 


SF-107 


SP(-93 


1942471 (gb) 


SF-198 


SP(-96 


P06398 


SF-199 


SPW7 


P10643 


SF-200 


SPk99 


PI 3671 


SF-201 


SPMOO 


P29622 


. SF-202 


SPH01 


P06866 


SF-209 


SPMOS 


P01344 


SP^II 


SPk367 


Q92876 


SF-212 


SPW263 


P08603 


SF-213 


SP 1-264 


P10909 


SF-213 


SPH07 


P01028 


SF-215 


SPM4V 


P08603 


SF;217 


SPH13 


1942473 (gb) ■ 


SF-219 


SPI-114 


PI 6035 


SF-221 


SPI-342 


P0B398 


SF-222 


SPH15 


P 10643 


SF-222 


SPW65 


P02768 


SF-223 


SPH18 


Q15818 


SF-226 


SPI-268 


PS1693 


SF-226 


SPK287 


P08571 


SF-227 


SPI-268 


4758978 (gb) 


SF-227 


SP 1-269 


P29822 
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SF-228 


SPI-270 


P01027 


SF-229 


SPM22 


P01 024 


SF-230 


SPM23 


7019363 (gb) 


SF-231 


SPM24 


P07358 


SF-232 


SPI-343 


P01024 


SF-233 


SPJ-344 


2745741 (gb) 


SF-233 


SPk345 


P01B76 


SF-235 


SPI-346 


P02790 


SF-239 


SPM27 


P00747 


SF-242 


SPM29 


P04264 


SF-243 


SPH30 


P02675 


SF-243 


SPl-273 


P05154 


SF-244 


SPJ-369 


P02023 


SF-248 


SPK370 


P01034 


SF-249 


SPk274 


P08603 


SF-250 


SPH33 


P28340 


SF-250 


SPt-132 


P02649 


SF-2S5 


SPM38 


Q02246 


SF-257 


SPfc275 


P01876 


SF-258 


SPM39 


P08571 


SF-262 


SPf-397 


P0639e 


SF-264 


SPH41 


Q12860 


SF-265 


SPH42 


O02246 


SF-267 


SPM43 


P02571 


SF-268 


SPM51 


Q02246 


SF-269 


SPM52 


P027B0 


SF-270 


SPM53 


P01028 


SF-271 


SPi-154 


P02768 


SF-272 


SPI-1S5 


P08697 


SF-273 


SPKJ48 


PI 0643 


SF-2B0 


SPM64 


P01028 


SF-262 


SPHS6 


Q14112 


SF-2S3 


SPH67 


P01876 
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SF-286 


SPM69 


P01043 


SF-286 


SPt-170 


P01876 


SF-2B9 • 


SPl-398 


P08603 


SF-291 


SPM76 


. P36955 


SF-291 


SPM7S 


P01028 


SF-292 


SPr-349 


P06733 


SF^293 


SPI-372 


P04406 


SF-296 


SPk278 


PO8603 


SF-300 


SPM79 


Q02246 


SF-300 


SPl-281 


6753222 (gb) 


SF-301 


SPI-375 


PO1024 


SF-302 


SPJ-376 


P01024 


SF-303 


SPM81 


P17174 


SF-304 


SPM82 


Q 15582 


SF-306 


SPI-399 


015394 


SF-307 


SPH83 


PO2790 


SF-309 


SPH85 


P02790 


SF-309 


SPH84 


P04217 


SF-317 


SPWOO. 


PI 9021 


SF^320 


SPH89 


P41222 


SF-321 


SPt-379 


P00751 


SF-322 


SPl-190 


_Q03591 


SF-324 


SPI-193 


P06727 


SF-326 


SPk285 


P04217 


SF-327 


SPM95 


7341255 (gb) 


SF-332 


SPk289 


P01028 


SF-333 


SP1-200 


PO2750 


SF-336 


SPI-290 


P00747 


SF-340 


SPI-20S 


P01028 


SF-342 


SPI-206 


NOVEL (AL008583) 


SF-344 


SPI-296 


P17900 


SF-344 


SPI-297 


P41222 


SF-348 


SPJ-211 


PO2790 
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SF-348 


SPt-302 


6518913 (gb) 


SF-349 


SPJ-303 


P05201 


SF-352 


SPW13 


P300S6 


SF-352 


SPI-214 


P41222 


SF-354 


SPI-306 


P40252 


SF-368 


SPM01 


P1 0643 


SF-363 


SPI-402 


4507721 (gb) 


SF-369 


SPU03 


P01023 


SF-370 


SPM04 


P01024 


SF-372 


SPM05 


P01034 


SF-373 


SPU06 


1743885 (gb) 


SF-373 


SPW07 


P06396 


SF-37Q . 


SPI-4D8 


P13845 


SF-376 


SPM09 


PI 8065 


SF-379 


SPI-410 


P02649 


SF-380 


SP1-411 


P01034 


SF-382 


SPI-412 


P01024 


SF-389 


SPM13 


P02647 


SF-391 


SPW14 


P05090 


SF-383 


SPM15 


P41222 


SF-396 


SPt-416 


P02649 


SF-396 


SP1-417 


P41222 


SF-397 • 


SPW18 


P01034 


SF-396 


SPW19 


P41222 


SF-399 


SPI-420 


P01034 


SF-402 


SPi-421 


P02766 


SF-404 . 


SPI-422 


P05O90 


SF-405 


SPM23 


P01876 


SF-406 


SPM24 


P01024 


SF-406 


SPt-425 


P10909 


SF-407 


SPH426 


P01034 


SF-409 


SPf-427 


P04264 


SF^09 


SPJ-428 


7662374 
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SF-410 


SPl-429 


P08697 


SF-410 


SPW30 


P02748 


SF-410 


SPM31 


P01876 


SF-411 


SPI-432 


P07360 


SF-412 


SPI-433 


P10909 


SF-412 


SPI-W4 


4240149 (gb) 


SF-414 


SPM3S 


P08697 


SF-416 


SPV-436 


P02774 


SF-416 


SPt-437 


4368572 


SF-416 


SPI-438 


P01019 


SF-416 


SPl-439 


177836 (gb) 


SF-417 


SPJ-440 


410564 


SF-420 


SPM41 


P05090 


SF-421 


SPM42 


P54289 


SF-422 


SPU43 


P01019 


SF-423 


SPV-444 


6651381 


SF-424 • 


SPM45 


P08603 


SF-425 


SPW46 


P01034 


SFt434 


SPM47 


AKD26519.1 


SF-440 


SPI-+48 


P02671 


SF-443 


SPM49 


P02763 


SF-446 


SPM50 


2745741 


SF-448 


SP1-451 


8918224 


SF-451 . 


SPM52 


P01034 


SF-459 


SP 1-453 


P13645 


SF-462 


SP 1-454 


P02766 


SF-462 


SPW55 


237026.3 


SF-464 


SPW56 


P41222 


SF-471 


SPM57 


P02649 


SF-472 


SPW58 


10835792 


SF-472 


SPt-459 


P41222. 


SF-475 


SPM60 


P04104 


-SF-477 


SPM61 


P01024 
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SF-478 


SPM62 


PO102B 


SF-487 


SPW63 


1096891 (gb) 


SF-494 


SPW64 


Q03591 


SF-496 


SPM65 


P00747 


SF-496 


SPI-466 


1160616 


SF-S02 


SPM67. 


P02763 


EFIF-2 


ERPM 


P41222 


ERF-2 


ERPI-2 


P06396 



For each of the following SPIk SPI-206, SPI-238 and SP1-240, the partial sequence 
information derived from tandem mass spectrometry was not found to be described as a 
transcribed protein in any known public database. SPI-206, SPI-238 and SPI-240 are therefore 
5 ' listed as "NOVEL* in Table X. SPI-206, SPI-238 and SPI-240 have been cloned, and are 
former described below. For any SPL, degenerate probes, or probes taken from the sequences 
described above by accession number may be used for screening. In the case of degenerate 
probes, they can be constructed from the partial amino sequence information obtained tram 
tandem mass spectra of tryptic digest peptides of the SPL To screen such a gene, any probe 

10 may be used mat is complementary to the gene or its complement; preferably the probe is 10 
nucleotides or longer, more preferably 15 nucleotides or longer. When a library is screened, 
clones with insert DNA encoding the SPI or a fragment thereof will hybridize to one or more 
rrffrnhm of the corresponding set of degenerate oligonucleotide probes (or then* 
complement). Hybridization of such oligonucleotide probes 'to genomic libraries is carried 

15 out using methods known m the art. For example, hybridization with one of the above- 
mentioned degenerate sets of oligonucleotide probes, or their complement (or with any 
member of such a set, or its complement) can be performed under highly stringent or 
moderately stringent conditions as defined above, or can be carried out in 2X SSC. 1.0% SDS 
at 50 *C and washed using the washing conditions described supra for highly stringent or 

20 moderately stringent hybridization. 

In yet another aspect of the invention, clones containing nucleotide sequences 
encoding the e nti r e SPI, a fragment of an SPL an SPI-relatcd polypeptide, or a fragment of an 
SPI-related polypeptide any of the foregoing may also be obtained by s crcrfim g expression 
libraries. For example, DMA from the relevant source is isolated and random fragments are 

25 p re par ed and li gated into an expression vector (eg., a bacteriophage, plasmid, phagemid or 
cosmid) cich that the inxcrtcd sequence in the vector is capable of being expressed by the host 
cell into which the vector is then introduced. Various screening assays can then be used to 
S select for the expressed SPI or SPI-related polypeptides. In one embodiment, the various anti- 
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SFI antibodies of the invention can be used to identify the desired clones using methods 
known in the art. See, far example, Bartow and Lane, 1988 Antibodies: A Laboratory 
Mimnil, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, Appendix IV. 



those clones that bind antibody. 

In an embodiment, colonies or plaques containing DNA that encodes an SPI, a 
fragment of an SFI, an SPl-celated polypeptide, or a fragment of an SPI-related polypeptide 
can be detected using DYNA Beads according to Olsvick ct al, 29th ICAAC, Houston, Tex. 
1989, incorporated herein by reference. Anti-SPl antibodies are crcsslinked to tosylsted 
DYNA Beads M280, and these antibody-containing beads are men contacted with colonies or 
plaques expressing recombinant polypeptides. Colonies or plaques expressing an SPI or SF1- 
related polypeptide are identified as any of those thai bind me beads. 

colonies expressing the SPI protein or SPI-related polypeptide as described herein. 

In another aspect, PCR amplification may be used to isolate from genomic DNA a 
substantially pure DNA (£*., a DNA substantially five of coutannnatmg nucleic acids) 
encoding the entire SPI era part thereof Preferably such a DNA is at least 95% pure, more 
preferably at least 9996 pure. Oligonucleotide seq u en c es, degenerate or otherwise, that 
correspond to peptide sequences of SPIs di scl o sed herein can be used as primers. 

PCR can be carried out. eg., by use of a Peddn-Ehner Cetos thermal cycler and Taq 
polymerase (Gene- Amp® or AmpIiTaq DNA polymerase). One can choose to synthesize 
several different degenerate primers, for use in the PCR reactions. It is also possible to vary 
toe stringency of hybridn3tion >a conditians used in priming the PCR reactions, to allow for 
greater or lesser degrees of nucleotide sequence similarity between the degenerate primers - 
and (he corresponding sequences in the DNA. After successful amplification of a segment of 

util i zed as a probe to i s o l ate a complete genomic done. This, in torn, win permit the 
determination of toe gene's complete nucleotide sequence, the analysis of its e 



The gene encoding an SPI can also be identified by mRNA selection by n 
hybridization followed by in vitro translation. In mis procedure, fragments 
complementary mRNAs by hybridization. Such DNA fragments may repr e sen t available, . 
purified DNA encoding an SPI of a n o the r species (eg., mouse, hu man). Immuno p recipita iion 
analysis or functional assays (e^g., aggregation ability in vitro', binding to receptor) of the in 
vitro translation products of the isolated products of the isolated mRNAs identifies the mRNA 
and, therefore, the complementary DNA fragments that contain the desired sequences. In 
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addition, specifi c mRNAs may be selected by adsorption of polysomes isolated from cells to 
nrrmobiHTerl antibodies that specifically recognize an SPL A radiolabeled cDNA encoding 
an SPI can be synthesized using toe selected- mRNA (from the adsorbed polysomes) as a 
te mpl ate, The radiolabelled mRNA or cDNA may then be used as a probe to identify the 
DNA fragments encoding an SPI man among other genomic DNA fragments. 

Alternatives to isolating genomic DNA enc o ding an SPI include, but are not limits 
to, chemically synthesizing the gene sequence itself from a known sequence or making cDNA 
to the mRNA that encodes the SPL For example, RNA for cDNA cloning of the gene 
encoding an SPI can be isolated from cells that express the SPL Those skilled in the art wul 
understand from the present description that other methods may be used and are within the 
scope of the invention. 

Any suitable eukaryotic cell can serve as the nucleic acid source for the molecular 
cloning of toe gene encoding an SPL The nucleic add sequences "^"^"^ the SPI can be 
isolated from vertebrate, mammalian, p rimate, human, porcine, bovine, feline, avian, equine. 



nurine sources. The DNA may be obtained by standard procedures known in me 
art from cloned DNA (eg., a DNA "library*), by chemical synthesis, by cDNA cloning, or by 
toe cloning of genomic DNA, or fragments thereof, purified from the desired ccIL (See, eg., 
Sambrook ct al, logo. Molecular Cloning. A Laboratory Manual, 2d EdL, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor. New York; Glover, D.M. (ed-L 1985, DNA Omring: 
20 A Practical Approach, MRL Press, LttL, Oxford, UJC Vol L n.) Clones derived from 
genomic DNA may contain regulatory and intron DNA regions in a ddi tion to coding regions; 
clones derived from cDNA wiD mnt»m only exon sequences. 

The identified and isolated gene or cDNA can then be inserted into any suitable 
cloning vector. A large number of vector-host systems known in (he art may be used. As 
25 those skilled in the art will appreciate, the only limitation is that the vector system chosen be 
compatible with the host cell used. Such vectors include, but are not limited to, 
bacteriophages such as lambda derivatives, plasmids such as PBR322 or pUC plasmid 
' derivatives or the Bhiescript vector (Straragene) or modified viruses such as adenoviruses, 
aden o - arfso c iate d viruses or retroviruses. The insertion into a cloning vector can bo - 
30 accomplished, for example, by ligating the DNA fragment into a cloning vector which has 
complementary cohesive tn mini. However, .if toe rmnpirm entery restriction sites used to 
fragment the DNA arc not present in the cloning vector, the ends of the DNA molecules may 
be enzymaticalry modified. Alternatively, any site desired may be produced by bgating 
" nucleotide sequences (linkers) onto the DNA termini; these ligated linkers, may comprise 
35 specific chemically synthesi ze d obgonucleotides encoding restriction endonuclease 
recognition sequences. In an alternative method, the cleaved vector and the gene encoding an 
SPI may be modified by homopolymcric tailing. Recombinant molecules can be introduced 



into host ecus via transformation, transection, infection, electroporetion, etc, so that many 
copies of the gene sequence are generated. 

In specific embodiments, transformation of host cells with recornbinanl DNA 
molecules that incorporate the isolated gene encoding the SPL cDNA, or synthesized DNA 
s equen c e enables generation of multiple copies of the gene. Thus, the gore may be obtained 
m large quantities by growing transfoimants, isolating the recombinant DNA molecules from 
the 1 

it DNA. 

The nucleotide' sequences of ti 



SPIs, nucleotide sequences encoding amino acid sequences with functionally equivalent 
amino acids, nucleotide sequences encoding SPIs, a fragments of SPIs, SPI- related 
polypeptides, or fragments of SPI-related polypeptides. 

to a specific embodiment, an isolated nucleic acid molecule mo«ftw g ln SPI- related 
15 polypeptide can be created by fartoiducmg one or more imdeotidc mbslituti^r. "t^jttrmt or 
de l e t ions into the nuc l eo tide sequence of an SPI such tost one or more amino acid 
substitutions, add itio ns or deletions are mtroduecd into the encoded protein.' Standard 
techniques known to those of skill in the art can be used to introduce mutations, t~-Mmg. for 
example, rite-directed mutagenesis and rX^-mediarrd mutagenesis. Preferably, conservative 
20 amino acid substitutions are made at one or more predicted non-essential amino acid residues. 
A -conservative amnio add substitution" b one in which the amino acid residue is replaced 
with an amino acid residue having a side chain with a similar charge. Families of amino acid 
s having side chains with similar charges h»ve been defined in the art. These families 
10 adds with basic ride chains (eg., lysine, argmine, bistidme), acidic aide inuuns 
25 (eg., aspartic acid, ghrtamie add), uncharged polar side chains' (eg., glycine, aspsragina,' 
gtotauiiut, serine, threonine, tyrosine, cysteine), nonpolar side chains (eg., alanine, valine, 
leucine, isolcudne, proline, phenylalanine, methionine, tryptophan), beta-branched ride 
chains (eg., threonine, valine, isolcudne) and aromatic side chains (eg., tyrosine, 
phenylalanine, tryptophan, hiatidinc). Alternatively, mutations can be mtroduecd randomly 
30 along aD or part of the coding sequence, such as by saturation mutagenesis, and the resultant 
mutants can be screened for biological activity to identify mutants mat retain activity. 
Following m ut age nesis , toe encoded protein can be f jpi r as e d and the activity of the protein 
can bed 



n of SPI-206 



5.6.1 Clmrmg wnd, Cb"Plt 

SPI-206 was isolated, subjected to proteolysis, and analyzed by t 



using the methods and apparatus of the Preferred Technology. Using the SEQUEST s 
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p rogr am as described in the Examples, infra, uninterpreted tandem mass spectra of tryptic ' 
rched against a database of public domain protein s constructed of ' 
t in the ncm-rcdnndant database held by the National Centre for Biotechnology 
Information (NCBI) which is accessible at blto-7Avwwjichijihu^rih.gov/. As a result of 
5 database searching, the following arnino acid sequence of a tryptic digest peptide of SPI-206 
was determined from a m»trh to a tryptic digest peptide found in a translation of a hum an 
DNA sequence (proteaalD CAA15430.1, accessible at }^JNtwj^s&iij^^icTiinzzf) : 
ELDVLQGR (shown in Figure 2). 

In cases where no amino add sequences could be determined through searthing using 
10 the SEQUEST pro g r am , tandem mass spectra of the peptides were interpreted manually, 
using m ethods known in toe art as described in the Examples, infra. In the method of tandem 
mass spectrometry used for sequencing peptides in the present invention, toe following pairs 
of amino acids could not be distinguished from each other: leucine and isolcudne; and, under 
certain m<^ im s lamrs , glutanhno and lysine, and phen yl a lanine and oxidized methionine. As 
15 used herein, an amino add sequence "as determined by mass spectrometry*" refers to the set of 
amino add sequences containing at the indicated positions, on e or other member of the 
designated pairs of amin o adds. For example, the «mw acid sequence PfL/TJA indicates the 
a PLA and PIA As wiD be obvious to one of skill in the art, a sequence 



Table XI Partial Amino Acid Sequences of SPI-206 





SPt» • 


Mass of pcptkJs 
analyzad by mass 
spactrumaay* 


PaVtfcrf smtno Bdd 
sequence* <ftctfijnilnoc 


Matt to N- 

terminus 


MssatoC- 


Pt 


MW 


SF-S42 




1589.0 




283.27 


B7&3S 


5JB 


29463 



As used herein, the "mass of the peptide analyzed by m 
of the singly protonated peptide measured by mass spectrometry, and corresponds to Che total 
mass of the constituent amino add residues of toe peptide with the addition of a water 

30 molecule (BbO) and a single proton (H*L As used herein, the "mass to the N- tnminus- 
oorrcsponds to the total mass of toe constituent arpfry* add residues r^tr u A'm ^ from the st art 
of the partial sequence to me N-tgrmrmri of the peptide. As used herein, the -mats to (be C 
tri minus" corresponds to the total mass of the constituent amino add residues y a 'HM * 'tg from 
the end of the partial sequence to the C-uarmnns of the pep t i de with the a dditi o n of a water 

35 molecular (HjOX ^ ■ dngle proton (H*). 
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The partial amino acid sequence and masses listed in Table XI were found to 

(it protein ID CAA15430.1, accessible at http-yAvwwjcbin1m-nih.gov/cntrezO. The full 
amino acid sequence of the peptide listed in Table XI as a result of the match was found to be' 
5 : GCLXLGQEQDTLCGR (shown in Figure 2). 

The DNA sequences encoding the two identified peptides are as follows: 

ELDVLQ G R 
gag Ctg gac gtc ctg cag ggt cgt 

OX I»II»GQKQDTI»GGR 
-ggg ate ctt ate ttg ggc cag gag cag gat acc ctg ggt ggc' egg 

The- human protein of d a tab ase accession number CAA 15430.1, the neuronal 
15 * pentraxin receptor, whose gene is located on chromosome 22ql2-3-13.2 (accession ID 
AL008583), is an ortholog of rat neuronal pentraxin receptor (Kirkpatrick IX, Matzuk MM, 
Dodds DC, Perin MS. Biochemical interactions of the neuronal pentraxms. Neuronal 
pentraxin (NP) receptor binds to tarpcurin and taipoxin-associated calOTim-binding protein 49 
via NP1 and NP2. /Biol Chan. (2000) Jun 9;275(23):1 7786-92. Dodds DC, Omeis IA, 
20 Cushman S3, Helms J A, Perin MS. Neuronal pentraxin receptor (NPR), a novel putative 
integral membrane pentraxin that interacts with neuronal pentraxin 1 and 2 and taipradn- 
' associated calourn-bmdmg protein 49. J Bid Chan. (1997) Aug 22272(34) 2 1488-94). 

A nucleotide sequence (Figure 2B) encoding a peptide (Figure 2A) compriring the 
above two peptides can be cloned by using the following primers: 

• 25 

5' cgcctcacgctgaagttectg 3' 
S ' ctggatgaggtggcccctcatgc 3 • 

Primers useful for determining the sequence of the nucleotide sequence aret 

30 

5* tgttcageegcttcctgtgcac 3* 
5* tctagcagtacaatctcgttgg 3' 

The peptide of Figure 2A has 90% homology with the rat polypeptide (AAB62S85). 
35 The rat p rot e in, a p uta ti v e integral membrane pentraxin, has 49 and 48% identity to neuronal 
pentraxin 1 (NP 1) and neuronal pentraxin 2 (NP2), respectively (Dodds DC et ok supra; Hsu, 
et al, 1995, Genomics 28:2, 220-227). Theses proteins are suggested to be constituents of a 
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patrxway -rhvolved in the clearance of synaptic debris. Addition of NP1 to glial cultures 
renders mem susceptible to a neurotoxin toxicity Podds DC et al, supra). NPR is expressed 
on the cell membrane and can form heteropentajners with NP1 and NP2 that can be released 
from cell membranes (Kirkpatrick et al, supra). 
5 NP1 has homology to previously identified pentraxins, such as serum amyloid P 

protein (Dodds DC et al, supra). Serum amyloid P protein has been widely described for its 
role in amyloid (Botto M, et al, Nat Med. 1997 Ang£(8):855-9; Intcmatianal Patent 
Publication W 09505394), and in particular its implication in Alzheimer disease pro gr es sion 
(Terment GA, Lovat LB, Pepys MB. Serum amyloid P component prevents proteolysis of the 

10 amyloid fibrils of Alzheimer disease and systemic amyloidosis. Proc Natl Acad Sci USA. 
1995 May 9;92<10):4299-303) and diagnostic (Hawkins FN, Rossor MN, GalSmore JR. 
Miller B, Moore EG, Pcpys MB. Concentration of serum amyloid P component in the CSF as' 
a possible marker of cerebral amyloid deposits in Alzheimer's disease. Biochem Biophys Res 
Cormnun. 1994 Jun 1 5^0 1 (2):722-6) as well as other degenerative disorders (Kalaria RN, 

15 Galloway PG, Perry G. Widespread serum amyloid P mmiunoreactivity in cortical amyloid 
deposits and the neurofibrillary pathology of Alzheimer's disease and other degen era tive 
disorders. Neuropath©! Appl Neurobiol. 1991 Jun; 17(3): 189-201). and cerebral cell death 
(Urbanyi Z» Lakics V, Erdo SL. Serum amyloid P component-iaduced cell death in primary 
cultures of rat cerebral cortex. Eur J Pharmacol. 1994 Aug 3^270(4)375-8). 

20 The peptide of Figure 2A also exhibits homology to neuronal-activity-iegulated 

pentraxin (NARP). See International Patent Publication W09739133. 

Therefore the peptide of Figure 2A, which has 48% homology with serum amyloid P, 
and which is increased by 1.92 fold in Schizophrenia-affected patients, can be used for 
screening diagnosis, prognosis of Schiz o p h renia according to the methods of the invention, 

25 Any of the activities described in the above references concerning amyloid P, NARP, NPR, 
NP1 and NP2 can be used as the basis for functional assays for compounds capable of 
inhibiting or stimulating the relevant activity of the peptide of Figure 2A_ In addition, 
compounds capable of rnodukmhg the activities of amyloid P, NARP, NPR, NP 1 and NP2 are 
candid a t e compounds for the treatment of Alzheimer's disease. Thus, assays for such 

30 compounds may also be performed, by, for example, rccombinantiy expressing amyloid P, 
NARP, NPR, NP1 or NP2 and testing for compounds capable of modulating the activity of 
the expressed protein. 

The peptide of Figure 2A may be recombinant^ expressed by constructing an 
expression vector comprising the nucleic acid sequence of Figure 2B, or portions thereof. 

35 The expressed recombinant protein may be used in. assays far compounds capable of 
modulating the activity of the recombinant protein. In addition, assays for compounds 
capable of inhibiting or. stimulating the cleavage of the peptide of Figure 2A may be 
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performed. In a particular embodiment, only a portion of the peptide is i 
pro duc ed. In a preferred embodiment, the portion of the peptide produced c 
cleavage site. In a preferred embodiment, the portion of the peptide comprises amino acad 
. residues 26 to 46, or residues 237 to 247. In another pre f er red embodiment, a truncated 
5 peptide comprising or consisting of the carboxyl terminus is produced, eg., from amino acid 
residue 28, 36, 237, 243, 264 or 327 to the carboxyl t er m inu s of the peptide. 



5, £2 fuming and Chara cterization of SPI-238 and SPI-240 

S? 1-238 and SPI-240 were each isolated, subjected to proteolysis, and analyzed by 
mass spectrometry using (he methods and app aratu s of the Preferred Technology. Using the 
SEQUEST search pro gra m aa described in the Examples, infra, uninterpreted tandem mass 
spectra of tryptic digest peptides were tearrhrd agai n st a d atabase of public domain proteins 
protein entries in the non-redundant d a taba se held by the National C cuUfe for 
lology Information (NCBI) which is accessible at hrtoy/wwwjicbuihnjuh.gov/ and 
also constructed of Expressed Sequence Tags entries 

ffrrtp'/fa/qjn/ «fW nhn nih grw/rihFg'TfiTwW html) As a result Ctf da t a b as e SCSTCTting, die 

following amino acid sequence of a tryptic digest peptide of both SPI-238 and SPI-240 were 
determined fioui a nwl^h to a tryptic digest peptide in a conceptual translation of EST 
AA326679: EWVAIESDSVQPVPR (shown in Figure 4B). 

In cases where no amino acid sequences could be determined through searching using 
the SEQUEST program, tandem mass spectra of the peptides were int e rp r eted manually, 
using methods known in die art as described in the Examples, infra. In die m e tho d of tandem 
mass spectrometry used for sequencing peptides hi the present invention, the following pairs 
of amino acids could not be distinguished from each other: leucine and isolencine; and, under 
certain cirrarmstanccs, glutarnine and lysine, and phenylalanine and oxidized methionine. As 
used herein, an amino acid sequence "as determined by mass spe c trometr y " refers to the set of 
amino acid sequences containing at the indicated positions, one or other member of the 
designated pairs of amino acids. For example, the amino acid sequence P[L/IJA ra d i c a te s the 
amino acid sequences PLA and PIA. As will be obvious to one of skill in the art, a sequence 
containing n designated pairs indicates 2* arnino acid sequences. For both SPI-238 and SPI- 
240 the same partial sequence was determined by mass spectrometry and is listed in Table 
XTL 



Table YTT_ Partial Ammo Aetd Setmencea of SPT-238 and SPT-240 la neterrmrird bv MUM 
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SF# 


SPtf 


Mass of peptide 
analyzed by 
mass 

spectrometjy* 


Partial arnino add 
sequences 


Mass to 
N- 

terminus 


Mass to 

C- • 

terminus 


P> 


MW 


SF-55 


SP^238 


1258.65 


H[LrtJDfUrjEEYR 


184.07 


0.00 


4.94 


59286 


SF-56 


SPk240 


1258.65 


HIL/rjDIUT]EEYR 


184.07 


0.00 


5.04 


57690 



The masses determined by mass spectrometry have an error of mass rneasurement of 100 
parts-oer-mHUon (pprrif or less. For a given measured mass. M, having ah error of mass 
measurement of z ppm. the error of mass measurement can be calculated as (Vxz 
+1000000). 

As used herein, the "mass of the peptide analyzed by mass spectrometry" is the mass 
of the singly protonatcd peptide measured by mass spectrometry, and corresponds to the total 
mass of the constituent amino acid residues of the peptide with the addition of a water 
molecule (HjO) and a single proton (H*). As used herein, the "mass to N- terrmnus" 
corresponds to the total mass of the constituent amino acid residues extending from, the start 
of the partial sequence to the N-texminua of die peptide. As used herein, the "mass to C- 

the end of the partial sequence to the C- terminus of the peptide with the addition of a water 
. molecular (HjO). and a single proton (H*>. 

The partial amino acid sequence and masses listed in Table XII were not found to 
match to any sequences in the database used. 

EST AA326679 shows 44% amino acid identity with a putative human protein 
derived from a- conceptual translation of the cDNA CAB 07646.1 (available at 
htto^/Nvww^bijdm.nm.gov/entr«2/). The C terminus of this protein sequence 
(CAB 07 646.1) shows a similar level of homology with a further brain tissue derived EST • 
(AI589129) (TBlastN, BLAST, Altschuk Stephen F„ Gish, Warren, Miller, Webb, Myers, 
Eugene W., and Lrprnan, David J. 0990). Basic local ahgnment search tool J. MoL BioL215; 
403-410. \ This EST sequence does not overlap with EST AA326679 so that die possibility 

; listed in Table XII could be 

e2 ESTs. 

Opposing PGR primers (1 & 2 from Table XTH) from EST AA326679 and EST 
AI589129 were used in a PCR reaction (1 ml of Advantage 2 cDNA polymerase mix 
(Qonteeh) in a buffer containing 50mM KO, 10 xuM Tris-HO, 1.5 mM MgCE, pH8J; 
0-2mM each of dATP, dCTP, dGTP, dTTP and 10 pmoles of oligonucleotide primers. 
Reactions were routinely made to a final volume of 50ml and amplification earned out in a 
PE CeneAmpSysterns 9700 PCR machine with the following cycling c on d ition s : initial 
denatmauon of 94 *C for i minute followed by 30 cycles of 94 °C for 30 seconds, 55 "C for 
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30 seconds end 72 »C foi 2 rmhntcs. Reaction products were resolved by standard agarose gel 
electrophoresis and stained with Ethidhrm Bromide) an ICtag of whole brain cDNA 
(Oontech, USA). The resulting l.fikb fragment was purified fiom primers and buffers 
(Qiagen, UK) and sequenced using the primers given in Table XHE (1,2, 3 & 4). This 
5 generated overlapping sequence for the 'entire product Analysis of (his DNA sequence (GCQ, 
UK) shows a complete ORF now including the partial ammo acid sequence and masses listed 
in Table XHL Figure 4B shows the DNA sequence. Figure 4A show the protein sequence of 
the open reading frame (ORF), demonstrating the presence of the two peptides identified by 
mass spectrometry. 

10 

Table XHI. Printer Sequences 



Primer 


Kane 


Sequence (5* --- 3') 


1 


SPI 236/240 PI 


gcctaatgtjntcccaaactc 


2 


SPI 23B/240 Rl 


gaggtgnatctgtcagtggatc 


3 


SP2 236/240 SF 


atggaagaggctggctctgttg 


4 


SPI 238/240 SR 


aagagat ggg t acct ccagagg 



The DNA s e q uenc es encoding the seq u e n ces of two id en tified peptides are as follows: 



15 gag tgg gtg gec ate gag age gae tct gtc cag cct gtg cct 
Glu Trp val Ala lie 61u Sex Asp Ser Val Gin Pro Val Pro 

and 

20 gec ate cat eta gae eta gaa gaa tac egg 
Ala lie His ijeu Asp I#eu Glu Glu Tyr Arg 

A Blast search against Higb Throughput Genomic Sequencing data 
(hrqrV/wwwjidjijilmJiiih^ov/blast) localised the SPI -23 8 and SPI-240 sequence 
25 BWVA1ESDSVQPVPR to chromosome 18 - clone RP1 1-231B4, map IS (AC009704). 

In a parallel study cm Bipolar AfCsctive Disorder (BAD), the protein corresponding to 
SPI- 238 and SPI-240 was also- found to be differentially present in samples of CSF from 
subjects having BAD' compared with samples of CSF from subjects free from BAD, being 
decreased 2-27 fold (b the copending US patent application number 60/254830 which is 
30 incorporated herein by reference). 
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The patent WO99/58660 disclosed 97 human secreted protons. These included a 
sequence, identified as Gene No: 21, which corresponds to SPI -23 8 and SPI-240 discussed 
herein. However, this disclosure did not provide any isolated protein, nor did it identify SPI 
238/240 as being diflerentialry present in samples of CSF from subjects having BAD 
5 compared with a sample of CSF subjects free from BAD and in camples of CSF from subjects 
having Schizophrenia compared with a sample of CSF subjects free from Schizophrenia. 

5.7 Expression of DNA Encoding SPIs 

10 The nucleotide sequence coding for an SPI, an SPI analog, an SPI-related peptide, or 

a fragm ent or other derivative of any of the foregoing, can be inserted into an appropriate 
expression vector, Le. r a vector which contains the necessary elements for the transcription 
and translation of the inserted protein-coding sequence. The necessary transcriptional and 
translations! signals can also be supplied by the native gene encoding the SPI or its Quiring 

15 regions, or the native gene encoding the SPI- related polypeptide or its flanking regions. A 
variety of host-vector systems may be utilized in the present invention to express the protein- 
coding sequence. These include but arc not limited to mammalian cell systems infected with 
virus (e.g., vaccinia virus, adenovirus, etc); insect cell systems infected with virus (eg., 
baculovims); microorganisms such as yeast containing yeast vectors; or bacteria transformed 

20 with bacteriophage, DNA, plasmid DNA, or cosmid DNA. The expression dements of 
vectors vary in then* strengths and specificities. Depending on the host-vector system utilized, 
any one of a number of suitable transcription translation dements may be used. In 
specific embodiments, a nucleotide sequence mrn ^v}^ a human gene (or a nucleotide 
sequence encoding a functionally active portion of a human SPI) is e xpr e s sed. In yet another 

25 embodiment, a fragment of an SPI comprising a drrmjuo of the SPI is expressed. 

Any of the methods previously described for the insertion of DNA fragments into a 
vector may be used to construct expression vectors containing a chimeric gene consisting of 
appropriate transcriptional and translational control signals and the protein cod in g sequences. 

or fr agmen t thereof may be regulated by a second nucleic acid sequence so mat the SPI or 
fragment is expressed in a host transformed with the recombinant DNA mo! cra ni o. For 
e x a mp le, expression of an SPI may be controlled by any promoter or enhancer element 
known in the art Promoters which may be used to control the expression of the gene 
35 encoding an SPI or an SPI- related polypeptide include, but are not limited to, the SV40 carry 
promoter region (Bemoist and Chambon Nature (1981) 290304-3 10% mo promoter contained 
in the 3* long terminal repeat of Rous sarcoma virus (Yamamoto, et aL Cell (1980) 22:787- 
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797), the herpes thymidine kinase promoter (Wagner et aL Proc Nail. Acad, Sd. USA (1981) 
78:1441-1445), the regulatory sequences of the rnetauothionein gene (Brinster et aL Nature 
(1982) 29639-42), the tetracycline (Tet) promoter (Gossen et aL .Proc. Nat Acad. Set USA 
(1995) 89:3547-5551); prokaryotic expression vectors such as foe p-lnctamase promoter 
5 (ViBa-KamarorX et aL Proc Natl Acad, Set USA (1978) 753727-3731), or the tac pr omo te r 
(DcBoer, et aL Proc NatL Acad. Set USA (1983) 8021-25; see also "Useful proteins from 
recombinant bacteria" in Scientific American (1980) 242:74-94); plant expression vector* 
comprising the ncpaline synthetase promoter region (Hencn-BstreUa et aL Nature (1984) 
3 1 0(5973): 1 15-20) or the cauliflower mosaic virus 35S RNA promoter (Gardner, et aL Midi 
10 Adds Res. (1981) 9:2871), and foe promoter of the photosynthetic enzyme ribulose 
Diphosphate carboxylase (Herren- Estrella et aL Nature (1984) 310:115-120); promoter 
dements from yeast or other fungi such 'as the Gal 4. promoter, the ADC (alcohol 

p rom oter, and the following m i m a l transcriptional control regions, which e x hibit tissue 

15 specificity and have been utilized in transgenic animals: elaetase I gene control region which 
is active m pancreatic acinar cells (Swift et zl Cell (1984) 38:639-646; Omrtr. et aL Cold 
Spring Harbor Symp. Quant. Biol (1 986) 50399-409; MacDonald, Hepatology (1987) 7:425- 
515); inirtlfii .gmc control region winch is a cti ve in p * rw -r > j i+ir beta r^Tly (Hanahan, Nature 
(1985) 315:115-122), imrrnmoglobulin gene control region which is active in lymphoid cells 

20 (Grosschedl et d. Cell (1984) 38:647-658; Adames et aL 1985, Nature 318333-538; 
Alexander et aL MoL Cell Biol (1987) 7:1436-1444). mouse mammary t um or vims control 
region which is active in testicular, breast, lymphoid and mast cells (Leder et aL CeD (1986) 
45:435-495), albumin gene control region which is active in liver (Pinkert et &L Genes and 
DeveL (1987) 1:263-276), alpha-fetoprotein gene control region which is active in tivcr 

25 (Krunforuf- et aL Mat C*JL Biol. (1 985) 5:1 639- 1 648; Hammer et aL Science (1987) 23533- 
58; alpha 1 -antitrypsin gene control region which is active in the liver (Kelsoy et aL Genes 
and DeveL (1987) 1:161-171), bcta-globin gene oontrol region which is active in myeloid 
cells (Mogram et aL Nature (1985) 315338-340; KoUias et al Cefl (1986) 46:89-94; nryebu 
basic p» r tf^ q gene contra] region which is active in oligodendrocyte cells in brain 

30 (Rcadhcad et aL CeO (1987) 48:703-712); myosin light cfaain-2 gene control region which is 
active in skeletal muscle (Sam, Nature (1985) 314:283-286); ncuracal-cpecifx: cnolase (NSE) 
which is active in neuronal cells (MareHi ct aL Gen. Virol (1999) 80371-83); biah>-dcrived 
neurotrophic fectnr (BDNF) gene control region which is active in neuronal cells (Tabuchi et 
aL Biochtm. Biophydc Res. Com. (1998) 253318-823); glial fibrillary acidic pr ote i n (GFAP) 

35 pomote i which a active in astrocytes (Gomes et aL Bras J Med Biol Res (1999) 32(5>619- 
631; MondTS et aL Gen. Virol (1999) 80371-83) and gonadotropic releasing hemrame gene 
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control region which is active in foe hypothalamus (Mason et al, Scienc e (1986) 234:1372- 
1378). 

In a specific embodiment, a vector is used that comprises a promoter opcrably linked 
to an SPI -encoding nucleic a dd , one or more origins of replication, and, optionally, one or 
5 more selectable markers (eg., an antibiotic resistance gene). 

In a specific embodiment, an expression construct is made by suh<uaning an SPI or an 
SPI-related polypeptide* coding sequence into foe EcoRI restriction site of each of foe three 
pGEX vectors (Glutathione S- Transferase expression vectors; Smith and Johnson, Gene 
(1988) 731-40). This allows for foe expression of foe SPI product or SPI-related polypeptide 
10 from the subclone in the correct reading frame. 

In mammalian host ecus, a number of viral-based expression systems may be util ized. 
In cases where an adenovirus is used as an expression vector, the SPI coding sequence or SPI- 
related polypeptide coding sequence may bo li gated to an adenovirus transcription/translation 
control comp lex, e-g. , the late pr omoter and tripartite leader sequence. This chimer ic gene 
1 5 may then be inserted in the adenovirus genome by fn vitro or in vivo recombination. Insertion 
in a non-essential region of the viral genome (eg., region Bl or E3) wul result in a 
reconfomant virus that is viable and capable of expressing the antibody molecule in infected 
hosts, (ex. »« Logan & Shenk, Proc Natl Acad. Sd, USA (1984) 81355-359). Specific 

20 sequences. These signals include the ATO initiation codon and adjacent sequence s . 
Furthermore, the initiation r^d^n n vf* be in phase with the reading frame of the desired 
«*^^rn.g sequence to ensure translation of foe entire in s e rt These exogenous translational 
control si g nals end initiation codons can be of a variety of origins, both natural and synthetic 

25 mhao*^* elements, *i ^ni^ r ij'^" 1 " InmrnaUji*, e t c (see Brttner et aL M ethod s bt EuzyittoL 
(1987) 15331 : 544). 

Expression vectors CQntarmhg inserts of a ge ne encoding an SPI or an SPI- related 
polypeptide can be identified by three general appri laches: (a) nncldc acid hybridization, (b) 

30 the first approach, foe pr e sence of a gene encoding en SPI inserted in an expression vector can 
be actectcd by nitf.lerc acid bybrimxanan using probes comprising sequences that are 
ho m o lo gous to an inserted gene encoding an SPL In foe s ec onfl approach, foe recombinant 
vector/host system can be identified and selected based upon foe presence or i tafJirai of 
■certain "marker" gene functions (e^g., thymidine kinase activity, resistance to tnrnTn otics, 

insertion of a gene encoding an SPI in foe vector. For nnnipln, if foe gene encoding the SPI 



encoding the SPI insert can be identified by the absence of the marker gene function. In the 
third approach, recombinant expression vectors can be identified by assaying tbc gene product 
(Le, SPI) expressed by toe recombinant Such essays can be based, for example, on the 
he SEl in in vitro assay systems, eg., binding with anti- 



In addition, a host cell strain may be chosen which modulates the expression of the 
inserted sequences, or modifies and processes the gene product in the specific fashion desired. 
Expression from certain promoters can be elevated in the presence of certain inducers; thus, 
expression of the genetically engineered SPI or SPI-related polypeptide may be controlled. 
F ur th er more, different host cells have characteristic and specific mechanisms for the 
translational end post-tnnslstional processing and modification (e.g., glycosylaticn, 
phosphorylation of proteins). Appropriate cell tines or host systems can be chosen to ensure 
the desired modification and processing of the foreign protein expressed. For example, 
a bacterial system win produce an un glycosylated product and expression in 



15 yeast will produce a glycosylated product. Eukaryotic host cells which possess the cellular 



of the gene product may be used. Such mammalian host cells include bat arc not limited to 
CHO, VERO, BHK, Hela, COS, MDCK, 293, 3T3, WD 8, and in particular, neuronal cell 
lines such as, for example, SK-N-AS, SK-N-FL SK-N-DZ human neuroblastomas (Sugimoto 
et d, J. Natl Cancer Just (1984) 73: 51-57), SK-N-SH human neuroblastoma (Biocbim. 
Biophys. Acta, 1982, 704: 450-460), Daoy human cerebellar medulloblastoma (He et al, 
Cancer Res. (1992) 52: 1144-1148) DBTRG-05MG glioblastoma cells (Krusc et aL In vitro 
Cell Dev. Biol (1992) 28A: 609-614), IMR-32 human neuroblastoma (Cancer Res., (1970) 
30ail0-2118X 1321N1 hurnan^astrocytorna {proa Natl Acad. ScL USA (1977) 74:4816), 
MOG-G-CCM human astrocytoma (Br. J. Cancer, (1984) 49269), U87MG huxnan 
glioblastoTna-astrocytorna (Acta Pathol Microbiol Scand, (1968) 74: 465-486), Al 72 human 
glioblastoma (Olopade et at. Cancer Res. (1992) 522523- 2529), C6 rat ghoma cells (Bcnda 
et aL Science 0968) 161:370-371), Neuro-2a mouse neuroblastorna (Proc Natl Acad. Set 
USA, (1970) 65: 129-136), NB41A3 mouse neuroblastoma (Proc Natl Acad. ScL USA, 
(1962) 48:1184-1190), SOP sheep choroid plexus (Bonn et aL /. Virol Methods (1994) 48: 
211-221), G35S-5, P04 Cat normal astrocyte (Haapala et al J. Virol (1985) 53:827-833), 
Mpf ferret brain (Trowbridge et «L In vitro (1982) 1 8:952-960), and wrrmal cell lines such as, 
for example, CTX TNA2 rat normal cortex brain (Radany et aL Proc Nad. Acad Set USA 
(1992) 89:6467-6471) such as, for example, CRL7Q30 and Hs578Bst Furthermore, different 
vector/host expression' systems may effect pr oce s sing reactions to different extents. 

For long-term, high-yield production of recombinant proteins, stable expression is 
For example, cell lines which stably cxpi e a>s the differentially expressed or 
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viral origins of replication, host cells can be transformed with DNA controlled by appropriate 
expression control elements (eg., promoter, enhancer, sequences, transcription terminators, 
poryadenylation sites, etc), and a selectable marker. Following the introduction of the 
foreign DNA, eng i neered cells may be allowed to grow for I.-2 days in an enriched medium, 
and then arc switched to a selective medium. The selectable marker in the recombinant 
plasmid confers resistance to the selection and allows cells to stably integrate the plasnrid into 
their chromosomes and grow to form foci which in torn can be cloned and exp an de d into cell 
lines. This method may advantageously be used to engineer cefl lines which express the 
differentially expressed or pathway gene protein. Such engineered cell lines may be 
particularly 'useful in screening and evaluation of compounds that affect the endogenous 
activity of the differentially expressed or pathway gene protein. 

A number of selection systems may be used, including but not limited to the herpes 
simplex virus thymidine kinase (Wigler, et aL Cell (1977) 11:223), rrypoxajifhme-gnanine 
pbosphonhosyltrBnsferase (Szybalska & Szybalski, Proc Natl Acad ScL USA (1962) 
48:2026), and adenine phosphonDcsyltransferase (Lowy, et al, Oil (1980) 22:817) genes can 
be employed in tk v hgprt- or eprt- cells, respectively. Also, antimetabolite resistance can be 
used as the basts of selection for dhfr, which confers resistance to methotrexate (Wigler, et aL 
Proc Natl Acad. ScL USA (1980) 77 3567; OUare, et al, Proc Nad. Acad Set USA (1981) 
78:1527); gpt, which confers resistance to rnycophenolic acid (Mulligan & Berg, Proc Natl 
Acad ScL USA (1981) 78:2072); neo, which confers resistance to the aminogrycoside G-41B 
(Colberre- Garapin. et aL J. Mol Biol (1981) 150:1); and hygro, which confers resistance to 
hygromycm (Santerre, et aL Gene (1984) 30: 1 47) genes. 

In other specific embodiments, the SPL fragment, analog, or derivative may be 
expressed as a fusion, or chimeric protein product (comprising the protein, fragment, analog, 
or derivative joined via a peptide band to a heterologous protein sequence). For example, the 
polypeptides of the present invention may bo fused with the constant domain of 
inrmunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any 
combination thereof and portions thereof) resulting in chimeric polypeptides. Such fusion 
e half-life in vivo, and enhance the delivery of an 
e system. An increase in the half-life in vivo 
and facilitated purification has been shown for <*i"i*rKT proteins consisting of the first two 
domain* of the human CD4-polypcptide and various domains of the constant regions of the 
heavy or light chains of mammalian immunoglobulins. See, eg., EP 394,827; Traunecksr et 
al, Nature, (1988) 331:84-86 . Enhanced delivery of an antigen across the epithelial barrier to 

s (eg., insuhn) conjugated to an FcRn 
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binding partner such as IgG or Fc fragments (see, eg., PCT publications WO 96722024 and 
WO 99/04813). 

Nucleic acids encoding an SPL a fragment of an SPL an SPI-related polypeptide, or a 
fragment of an SPI-related polypeptide can be fused to an epitope tag (eg., the hemagglutinin 
("HA") tag or flag tag) to aid in detection and purification of the expressed polypeptide. Far 
example, a system described by Janknecht et aL allows for the ready purifica ti on of non- 
denatured fusion proteins expressed in human cell hues (Janknecht et aL Proc Natl Acad. 
So. USA (1991) 88:8972-897). 

Fusion proteins can be made by iigating the appropriate nucleic acid sequences 
no acid sequences to each other by methods known in the art, in the 



the art Alternatively, a fusion protein may be made by pr ot ein synthetic techniques, eg., by 
use of a peptide synthesizer. 

Both cDNA and genomic sequences can be ci 



15 



5.8 Domain Structure of SPIs 

Domains of some SPIs are known in the art and have been described in the scientific 
literature. Moreover, domains of an SPI can be identified using tethniques known to those of 

20 skill in the art Fox example, one or more domains of an SPI can be identified by using one or 
more of the following programs: ProDom, TMpred, and SAPS. ProDom co mp ar es the amino 
acid SMpimrc of a polypeptide to a database of compiled domains (see, e.g., 
hop ^Avw.tonlonseJura-fiiprodoiiihtml; Carpet Gouzy J. & Xahn D, Nucleic Acids Res., 
(1999) 27263-267). TMpred predicts mcmbraae-spaiming regions of a polypeptide and their 

25 orientation. This program uses an algorithm that is based on the statistical analysis of 
TMbase, a database of naturally o c c urin g transmembrane proteins (see, eg., 
http^Avww.ch embneL orgysofrware/rMPRED_formJilnrl; Hofmann & StnffeL (1993) 
"TMbase - A database of membrane spanning pr ot ein s segments." BioL Chcm. Hoppe-Seyler 
347,166). The SAPS program analyzes polypeptides for statistically significant features like 

30 charge-clusters, repeats, hydrophobic regions, compositional domains (see, eg., Brendel et aL 
Proc Natl Acad. ScL USA (1992) 89: 2002-2006). Thus, based on the present description, 
the skilled artisan can identify domains of an SPI having enzymatic or binding activity, and 
further can identify nucleotide sequences encoding such domains. These nucleotide 
sequences can then be used for recombinant expression of as SPI fragment that r eta i n s the 

35 enzymatic or binding activity of the SPL 

Based on the present description, the skilled artisan can identify domains of an SPI 
having enzymatic or binding activity, and further can identify nucleotide st 



WO 01763293 



such domains.- These nucleotide sequences can then be used for r 
SPI fragments that retain the enzymatic or binding activity of the SPL 

In one embodiment, an SPI has an amino add sequence sufficiently similar to an 
identified domain of a known polypeptide. As used herein, the term "sufficiently similar" 
5 refers to a first amino acid or nucleotide sequence which contains a sufficient number of 
identical or equivalent (eg., with a similar side chain) amino acid residues or nucleotides to a 
second amino acid or nucleotide sequence such. that the first and second amino acid or 
nucleotide sequences have or encode a common structural domain or c 
activity or both 

10 An SPI domain can be asse s sed tea 

of skill in the art. For example, a domain can be assessed for its kinase activity, or far its 
ability to bind to DNA using techniques known to the skilled artisan. Kinase activity can be 
assessed, for example, by measuring the ability of a polypeptide to phospborylate a substrate. 
DNA bmding activity can be assessed, for example, by measuring the ability of a polypeptide 

15 to bind to a DNA binding element in a dcctrornobilitY shift assay. In a preferred embodiment, 
the function of a domain of an SPI is determined using an assay described in one or more of 
the ref e r en ces identified in Table XTV, infra. 




S3 Production of Antibodies to SPIs 

According to the invention an SPL SPI analog, SPI-related protein or a fragment or 
derivative of any of the foregoing may be used as an irnmunogen to generate antibodies which 
irnmunospecificalry bind such an irnmunogen. Such imnrunogens can be isolated by any 
convenient means, including toe methods described above. Antibodies of the i 
include, but are not limited to polyclonal, monoclonal, bispecifjc, 
antibodies, single chain antibodies. Fab fragments' and F(ab') 
by a Fab expression Kbrary, anti-idiotypic (anti-Id) antibodies, and ej 
of any of the above. The term "antibody" as used herein refers to immunoglobulin molecules 
and immunologically active portions of immunoglobulin molecules, Le, molecules, that 
contain an antigen binding site that specifically binds an antigen. The innnuoogl o bulin 
molecules of the invention can be of any class (eg., IgG, IgE, IgM, IgD and IgA ) or subclass 
of immunoglobulin molecule. 

In one embodiment, antibodies that recognize gene products of genes encoding SPIs 
are publicly available. For example, antibodies that recognize these SPIs and/or their- 
isofbrms include antibodies recognizing: SPI-6, SP1-8, SPI-9, SPI-10, SPI-15, SPI-16, SPI- 18, 
. SPI-23, SPI-32, SPI-33, SPT-34, SPI-35, SPI-4I, SPM2, SP1-43. SPI-54, SP1-57, SPI-60, 
SPI-62, SPI-63, SPI-67, SP1-73, SPI-74, SPI-75, SPI-76. SPI-77, SPI-78, SPI-80. SFI-82, 
SPI-9I, SPI-92. SPI-93, SH-96, SPI-97. SPI-99, SPM00, SPI- 101, SPI- 105, SPI-107, SPI- 
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113, SPI-114. SPI-11S, SPI-122, SPI-124. SPI-127, SPI-129. SPI-130, SPI-132, SPM43, 
SPI-152, SPI-154, SPI- 155, SPI-164, SPI- 167, SPI- 170, SPI-I75, SPI-183, SPI- 184. SPI-185. 
SPI-190. SPI-193. SPI-205, SPI-211, SPI-231, SPI-233, SPI-237, SPI-242, SPI-244, SPI-246, 
SP1-252, SPI-254, SPI-255, SP1-258. SPI-261, SPI-264, SPI-265. SPI-269. SPI-275, SPI-285, 
SPI-2B9, SPI-290, SPI-321. SPI-323, SPI-325, SPI-326, SPI-327, SPH28, SPI-329. SPI-334, 
SPI-339, SP1-342, SPI-343, SPI-345, SPI-346, SP1-347, SPI-348, SPI-349, SPI-353, SPI-355, 
SPI-357, SP1-361, SPI-362, SPI-370, SP1-372, SPI-375, SPI-376, SPI-379, SPI-381. SPI-397. 
SP1-402, SPM04, SPM05, SPI-407, SPI-408, SPI-409, SPI-410, SPI-4I t, SPI-4I2, SPI-413, 
SPI-414, SPI-416. SPI-418, SPI-420, SPI-421, SPI-422, SP 1-423, SPI-424, SP1-425, SPI-426, 
SPI-427, SPI-429, SPW31, SPI-432, SPI-433, SPI-435, SPI-438, SPI-441, SPI-443, SPT-446, 
SPI-448, SP1-449, SH-4S2, SPI-453, SPI-454, SPI-457, SPI-461, SPI-462, SPI-464, SPI-465, 
SPI-467, which antibodies can be purchased from commercial sources as shown in Tabic VU 
above. Ia another embodiment, methods known to those skilled in the art arc used to produce 
antibodies that recognize an SPL an SPI analog, an SPI-related polypeptide, or a derivative co- 



in one embodiment of the invention, antibodies to a specific domain of an SPI arc 
In a specific embodiment, bydrophilic fragments of an SPI are used as 



In the production of antibodies, screening for the desired antibody can be 
accomplished by techniques known in the art, eg. ELISA (eo2yme-unked imrnunosorbent 
assay). For example, to select antibodies which recognize a specific domain of an SPI, one 
may assay generated bybridomas for a product which binds to an SPI fragment containing 
such domain. For selection of an antibody mat specifically binds a first SPI hamolog but 
which does not specifically bind-to (or binds less avidly to) a second SPI homolog, one can 
select on the basis of positive binding to the first SPI homolog and a lack of binding to (or 
reduced binding to) me second SPI homolog Similarly, for selection of an antibody that 
specifically binds en SPI but which does not specifically hind to (or binds less avidly to) a 
different i so farm of the same protein (so eh es a different grycotbrm having me same core 
peptide as the SPI), one can select on the basis of positive binding to the SPI and a lack of 
binding to (or reduced binding to) the different isoform (e.g„ a different glycofarm). Thus, 
the present invention provides an antibody (preferably a monoclonal antibody) that hinds with 
greater affinity (preferably at least 2-Fold, more preferably at least 5-fold stiH more preferably 
at least 10-fold greater affinity) to an SPI than to a different isoform or isofbrms (eg., 
grycoforms) of the SPL ■ 

Polyclonal antibodies mat may be used in the methods of the invention are 
heterogeneous populations of antibody molecules derived from the sera of ™™""wt 
animal s- Unfractionated immune serum can also be used. Various procedures known in the 
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art may be used for the production of polyclonal antibodies to an SPI, a fragment of an SPI, 
an SPI-rdated polypeptide, or a fragment of an SPI-related polypeptide, m a particular 
embedment, rabbit polyclonal antibodies to an epitope of an SPI or an SPI- related 
polypeptide can be obtained. Fox example, for the production of polyclonal or monoclonal 
5 antibodies, various host animals can be immmnzed by injection with the native or a synthetic 
(e.g., recombinant) version of an SPI, a fragment of an SPI, an SPI-related polypeptide, or a 
fragment of an SPI-related polypeptide, including but not limited to rabbits, mica, rats, etc 
The Preferred Technology described herein provides isolated SPIs suitable for such 
If the SPI is purified by gel electrophoresis, the SPI can be used far 
with or without prior extraction from the polyaaybumde gel Various adjuvants 
may be used to enhance the immunological response, depending on the host species, 
including, but not limited to, complete or incomplete FreuncTs adjuvant, a ~ m ™Tn1 gel t»*t» as 
aluminum hydroxide, surface active substance such as lysolecxrhin, phnurnb poh/ol, a 
poryanion, a peptide,' an ofl emulsion, keyhole limpet hexoocyanin, dimtropbenol, and an 
15 adjuvant such as BOG (basilic Calrocttc-Ouerin) or corynebacterium parvran. Additional 
- adjuvants are also well known in the art 

For preparation of monoclonal antibodies (mAbs) directed toward an SPI, a fragment 
of an SPI, an SPI-related polypeptide, or a fragment of an SPI-related polypeptide, any 
technique which provides far the tJioductkm of antibody molecules by continuous cell lines in 
20 culture may be used. For example, the hybridnma technique originally developed by Kohler 
and Milstem (Nature (1975) 256:495^97), as weD as the trioma technique, the hnman B-ceB 
bybridoma technique (Knzbor et al. Immunology Today (1983) 4:72), and the EBV- 
byfcridoma technique to produce human monoclonal antibodies (Cole et al, (1985) in 
Monoclonal Antibodies and Cancer Therapy. Alan R. Lias, Inc., pp. 77-96). Such antibodies 
25 may be of any immunoglobulin class including IgO, IgM, IgB, IgA, IgD and any subclass 
thereof The hybridcrna producing die mAbs of the invention may be cultivated in vitro or in 
vivo. Id as additional embodiment of the invention, monoclonal anti bo dies can be produced 
in germ-free animals utilizing known technology (PCT/US90/D2545, incorporated herein by 



The monoclonal antibodies include but are not limited to human mcmoolonal 
antibodies and chimeric monoclonal antibodies (eg., human-mouse chimeras). A chimeric 
antibody is a molecule in which different portions arc derived from different animal species, 
such as those having a human immunoglobulin constant region and a variable region derived 
frmn a mimne rnAb. (Sec, eg., CabiEy et aL US. Patent No. 4,816,567; and Boss et al, U^. 
Patent No. 4.816397, which arc incorporated herein by reference in their entirety.) 

antibody molecules from non- human species having one or more 
ing regions (CDRs) fi 



ulin molecule. (See, eg., Queen, U.S. Patent No. 
5,585,089, which is incorporated herein by reference in its entirety.) 

Chimeric and humanized monoclonal antibodies can be produced by recombinant 
DNA techniques known in the art, for rrwrnr^^r- using methods described in PCT Publication 
No. WO 87/02671; European Patent Application 184,187; European Patent Application 
171,496; European Patent Application 173,494; PCT Publication No. WO 86/01533; U.S. 
Patent No. 4,816,567; European Patent Application 125,023; Better et aL 1988, Science 
240:1041-1043; Liu et a]. Proa Natl Acad. Sd USA (1987) 84:3439-3443; Liu et aL J. 
Immunol (1987) 139:3521-3526; Sun et al, Prvc NatL Acad. Sd USA (1987) 84:214-218; 
Nisbimura et aL Cane Res. (1987) 47:999-1005; Wood et «L /Venire (1985) 314:446-449; and 
Shaw et al, J. NatL Cancer Inn. (1988) 80:1553-1359; Morrison, Science (1985) 229:1202- 
1207; Oi et aL BiofTechniqucs (1986) 4:214; U.S. Putent 5,225,539; Jones et aL Nature 
(1986) 321:552-525; Vernocyan et aL Science (1988) 239:1534; and BeidTer et aL J. Immunol 
(1988) 141:4053-4060. 

C omple tely human antibodies are particularly desirable for thera p e uti c treatment of 
human subjects. Such antibodies can be produced using transgenic rmr-*- which arc incapable 
of expressing endogenous rnununogtobuhn heavy and light chains genes, but which can 

express human heavy and light chain genes. The transgenic rn i *"^ are i nnu xed in the 

normal fashion with a selected antigen, all or a portion of an SPI of the i n v e nti on. 
Monoclonal antibodies directed against the antigen can be obtained using conventional 
bybridoma technology. The human imrmmoglobulin trans genes har bo re d by the transgenic 
mice rearrange during B cell difr < r t TTitii'tH*n, and subsequently undergo class switching and 
somatic imitation. Thus, using such a technique, n is posrib 
useful IgO, IgA, IgM and IgB antibodies. For an overview of mis ti 
toman antibodies, see Lonbcrg and Huszar (fat Ret. Immunol 0995) 13:65-93). For a 
detailed discussion of this technology for producing human antibodies and hurmm monoclonal 
arrtibodies and protocols for producing such antibodies, see, eg., LLS, Patent 5,625.126; LLS. 
Patent 5.633.425; ILS. Patent 5,569,825; UA Patent 5,661.016; and U.S. Patent 5,545,806. 
In addition, companies such as Abgenix, Inc. (Freemont, CA) and Ocnpharm (San lose, CA) 
can be engaged to provide human antibodies directed against a selected antigen using 
technology similar to thai described above. 

Completely human antibodies which recognize a selected epitope can be generated 
d selection.* In tins approach a i»h-r t rd rjOD-hnznan 
eg., a mouse antibody, is used to guide the sel ec ti on of a completely 
epitope, (Jespers et aL Bio/technology (1994) 12:899- 
903). 
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The antibodies of the present invention can also be generated using various phage 

displayed on the surface of phage particles that carry the polynucleotide sequences encoding 
them. Id a particular, such phage can be wt^r*™** to display antigen bi nd ing domains 
expressed from a repertoire or combinatorial antibody horary (eg., hnman or marine). Phage 
expressing an antigrn binding domain that binds the antigen of interest rs Ti be selected or 
identified with antigcn,*V.g., using lfl h*Tl fd antigen or a ntigen bound or captured to a solid 
surface or bead. Phage used in these methods are typically filamentous phage mrfndTng fd 
and Ml 3 binding domains expressed from phage with Fab, Fv or disulfide stabilized Fv 
antibody domains reccmbinantjy fused to either the phage gene HI or gene Vlil p ro tri n 
Phage display methods that can he used to make the antibodies of the present invention 
include those disclosed in Brmkman et aL J. Immunol Methods (1995) 182:41-50 ; Ames et 
aL J. Immunol. Methods (1995) 184:177-186 ; Kettlebcrough et aL Eur. J. Immunol (1994) 
24:952-958 ; Persic et aL Gene (1997) 187 9-18 ; Burton et aL Advances in Immunology 
(1994) 57:191-280 ; PCT Application No. PCTA3B91/D1 134; PCT Publications WO 
90702809; WO 91/10737; WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 
95720401; and US. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580.717; 5,427,908; 
5.750.753; 5,821,047; 5,571,698; 5,427,908; 5416,637; 3,780,225; 5,658.727; 5,733.743 and 
5,969,108; each of which is incorporated herein by reference in its entirety. 

As described in toe above references, after phage selection, the antibody coding 
regions from the phage can be isolated and used to generate whole antibodies, jttfiw^mg 
human antibodies,- or any other desired antigen binding fra gm e nt , and expressed in any 
desired host, uk - hiding mammalian ri-W^ fri TTT t cells, plant "•Hf . yeast, m< * jwtrri i, e.g., as 
described in detail below. For example, techniques to reccanbmantly produce Fab, Fab' and 
F(ab')2 fragments can also be employed using methods known in the art such as those 
disclosed in PCT publication WO 97722324; Muilinax et aL BioTechniques 12(6):864-869 
(1992); and Sewai et aL (1995) AJRI 3426-34 ; and Better et aL Science 0988) 240:1041- 
1 043 (said references incorporated by reference in their entireties). 

Examples of techniques which can be used to produce single-chain Pvs and 
armeodies include those described in MJS. Patents 4,946,778 and 3,258,498; Huston et aL 
Methods m Ercrymology 203:46-88 (1991); Sou et aL Proc Natl Sd Acad. USA (1993) 
90:7995-7999; and Skerra et al. Science (1988) 240:1038-1040 . 

The invention further provides for the use ofhispecific antibodies, which can be m adr 
by methods known En the art. Traditional production of foil t-wgtfr bispeafjc cntibodiea is 
based on the coexpresxkm of two ii»mniwj)n^Kii heavy chai n- tight rhmr\ paxra, where the 
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(quadromas) produce a potential mixture of 10 different antibody molecules, of which only 
one has the correct bispecific structure. Purification of the c or rect molecule, which is usually 
done by affinity chromatography steps, is rather cumbersome, and the product yields ate low. 
Similar procedures are disclosed in WO 93/08829, published 13 May 1993, and in Tnnrnecker 
et ah EMBOJ. (1991) Hfc3o55-3659 . 

According to a different and more preferred approach, antibody variable do m a in s 

- with the desired binding specificities (antibody-antigen combining sites) are fused to 
immunoglobulin constant domain sequences. The fusion preferably is with an 
immunoglobulin heavy chain constant domain, comprising at least part of the hinge, CH2, and 
CH3 regions. It is preferred to have the first heavy-chain constant region (CHI) containing 
the sits necessary for light chain binding, present in at least one of the fusions. DNAs 
encoding the immunoglobulin heavy chain fusions and, if desired, the mmnmogtobulin light 
chain, are inserted into separate expression vectors, and arc co-transfected into a suitable host 
organism. This provides for great flexibility in adjusting the mutual proportions of the three 
polypeptide fragments in embodiments when unequal ratios of the three polypeptide chains 
used in the construction provide the optimum yields. It is, however, possible to insert the 
coding sequences far -two or all three polypeptide chains in one expression vector when the 

' expression of at least two polypeptide chains in equal ratios results in high yields or when the 



in a preferred embodiment of this approach, the bispecific antibodies are composed of 
a hybrid innurmoglobulin heavy chain with a first binding specificity in one arm, and a hybrid 
inrmunoglobulin heavy chain-light r^^T" pair (providing a second binding specificity) in the 
other arm. It was found that this asymmetric structure facilitates the separation of the desired 
bispecific compound from unwanted inmiuno globulin chain combinations, as die p re s e nce of 
an immunoglobulin light chain in only one half of the bispecific molecule provides for a 
facile way of separation. This approach is disclosed in WO 94/04690 published March 
3,1994. For further details for generating bispecific antibodies see, for example, Suresh et al. 
Methods in Enzymolo$y{\9%6) 121:210. 

The invention provides functionally active fragments, derivatives or analogs of the 
anb'-SPI immunoglobuHn molecules. Functionally active me 



or analog is able to elicit anti-anti-idiotype antibodies (it, tertiary antibodies) that recognize 
the same antigen that is recognized by the antibody from which the fragment, derivative or 
analog is derived. Specifically, in a preferred embodiment the antigenicity of the idiotypc of 
the immunoglobulin molecule may be enhanced by deletion of framework and CDR 
sequences that are C-teiminal to the CDR sequence that specifically recognizes die antigen. 
To determine which CDR sequences bind the antigen, synthetic peptides chaining the CDR 
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an be used in binding assays 
in the art 

The present invention provides antibody fragments such as, but not limited to, Fffibjl 
fragments and Fab fragments. Antibody fragments which recognize specific epitopes may be 
5 generated by known techniques. F(ab')2 fragments consist of the variable region, the light 
chain constant region and the CHI domain of the heavy chain and are generated by pepsin 
digestion of the antibody molecule. Fab fragments are generated by reducing the disulfide 
bridges of the F(ab*)2 fragments. The invention also provides heavy chain and light chain 
dirncrs of the antibodies of the invention, or any nmiim»l fragment thereof such as Fvs or 
10 single chain antibodies (SCAs) («.£.. as described in TJ.S. Patent 4,946,778; Bird, Science 
, (1988) 242:423^12; Huston et al, Proc NaxL Acad. Set USA (1988) 85:5879-3883; and Ward 
et al, Nattire (1989) 334:54^54), ox any other molecule with the same specificity as the 
antibody of the invention. Single chain antibodies are formed by linking the heavy and tight 
chain fragments of the Fv region via an amino add bridge, resulting in a single chain 
15 polypeptide. Techniques for the assembly of functional Fv fragments in £. coti may be used 
(Skerra et al, .Science (1988) 242:1038-1041). 

In other embodiments, the invention provides fusion proteins of the immunoglobulins 
of the invention (or functionally active fragments thereof), for example in which the 
immunoglobulin « fused via a covalent bond (eg., a peptide bond), at either the N-termraus 
20 or the C-tcnmnnx to an amino acid sequence of another protein (or portion thereof, preferably 
at least 10, 20 or SO amino acid portion of the protein) that is not the immrmogjobuhn. 
Preferably the imrmmoglobutin, or fragment thereof, is covalenffy linked to the other protein 
at the N-terminus of the constant domain. As stated above, Buch fusion proteins may facilitate 
purification, increase half-life in vivo, and enhance the delivery of an antigen across an 
25 epithelial harrier to the immune system. 

The iznmunoglobulins of the invention include analogs and derivatives that are either 
modified, Le, by the covalent attachment of any type of molecule as trmg as such covalent 
attachme n t that does not impair hrmnmospecific binding For example, but not by way of 
limitation, the derivatives and analogs of the immunoglobulins include those that have been 
30 further modified, e,g., by grycosylation, acctylation, pegylation, phosphylation. annotation, 
n by known preiecting/block 



ligand or other protein, etc. Any of numerous chemical modifications may be carried out by 
hiding, but not limited to specific chemical cleavage, acctylation, 
Additionally, the i 
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The foregoing antibodies 
localization and activity of the ! 
g levels thereof in 



be used in methods known in 
of (he invention, e.g., for in 
physiological samples, in 



the art relating to the 



5.10 Expression Of Antibodies 

The antibodies of the invention can be produced by any method known in the art for 
the synthesis of antibodies, in particular, by chemical synthesis or by recombinant expression, 
and arc preferably produced by recombinant expression techniques. 

Recombinant expression of antibodies, or fragments, derivatives or analogs thereof; 
requires construction of a nucleic acid that encodes the antibody. If the nucleotide sequence 
of the antibody is known, a nucleic acid encoding the antibody may he assembled from 
chemically synthesized oligonucleotides (e^., as described in Kutmeier et al, BioTechmqucs 
(1994) ■ 17:242), which, briefly, involves the synthesis of overlapping otigouuclcotides 
cont ain ing portions of the sequence mr-nrKi^ antibody, »nnr *lmg and ligation of those 
oligonucleotides, and then amplification of the ligated oligonucleotides by PGR. 

Alternatively, the nucleic acid encoding the antibody may be obtained by cloning the 
antibody. If a clone containing the nucleic acid rray^ g die particular antibody is not 
avail able, but the sequence of the antibody molecule is known, a nucleic acid encoding the 
antibody may be obtained from a suitable source (eg., an antibody cDNA library, or cDMA 
Horary generated from any tissue or cells expressing the antibody) by PCR amplification 
using synthetic primers hybridizable to the 3' and 5' ends of the s 



If an antibody molecule that specifically recognizes a particular antigen is not 
available (or a source for a cDNA library for cloning a nucleic add encoding such an 



in the art, for example, by immunizing an animal, such as a rabbit, to generate polyclonal 
antibodies or, more preferably, by generating monoclonal antibodies. Alternatively, a clone 
encoding at least the Fab portion of the antibody may be obtained by screening Fab 
expressinn libraries (&g., as described in Huse et al, Science (1989) 246:1275-1281) far 
clones of Feb fragments that bind the specific antigen or by screening antibody libraries (See, 
eg. Oackson et al, Nature (1991) 352:624; Hane et al, Proc. NatL Acad. ScL USA (1997) 
94:4937). 

Once a nucleic acid encoding at least the variable domain of the antibody molecule is 
obtained, it may be introduced into a vector containing the nucleotide sequence encoding the 
constant region of the antibody molecule (see, eg., PCT Publication WO 86705807; PCT 
Publication WO 89/D1036; and U.S. Parent No. 5,122,464). Vectors cevtanting the complete 
tight or heavy chain far co-expression with the nucleic acid -to allow the ex pr es sion of a 
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complete antibody molecule are also available. Then, the nucleic acid encoding the a 
can be used to mtrodnce the nucleotide substitution(s) or deletion(s) necessary to substitute 
(or d e l e te) the one or more variable region cysteine residues participating in an rrrtnichBtn 
disulfides bond with an amino acid residue that does not contain a sulfhydyl group. Such 
m odi fica t i o ns can be carried out by any method known m the art fur the mtroducfion of 
specific mutations or deletions in a nucleotide sequence, for example, but not limited to, 
chemical mutagenesis, in vitro cite directed mutagenesis (Hutchinson et al, J. Biol Chan. 
(1978) 253:6551), PCT based rnethods, etc. 

In addition, techniques developed for the production of "chimeric antibodies" 
(Morrison et al, Proc NatL Acad ScL (1984) 81:851-855; Neuberger et iL Nature 0984) 
312:604-608; Takeda et at. Nature (1985) 314:452-454) by 
5 of 

»dy molecule of appropriate biological' activity can be used. As 




15 



Once a nucleic acid encoding an antibody molecule of the invention has been 
obtained, the vector for the production of the antibody molecule may be produced by 
recombinant DNA technology using techniques well known in the art Thus, methods for 
20 preparing the protein of 'the invention by w j » « iCT ng nucleic acid containing the antibody 
molecule sequences are described herein. Methods which are well known to those skilled in 
the art can be used to construct expression vectors containing an antibody molecule coding 
sequences and appropriate transcriptional and translations! control signals. These methods 
include, for example, in vitro recombinant DNA tr*bniques, synthetic techniques, and in vivo 
25 genetic recombination. See, for example, the techniques described in Sambrcok et al, (1990, 
Molecular Gorting. A Laboratory Manual, 2d Ed, Cold Spring Harbor Laboratory, Cold 
Spring Harbor, NY) and Ausubel et al, (eds., 1998, Current Protocols in Molecular Biology, 
" John Wiley & Sons, NY). 

The expression vector is transferred to a host cell by conventional techniques and the 
30 transfected cells are then cultured by conventional techniques to produce an antibody of the 



The host cells used to express a recombinant antibody of the invention may be either 
bacterial cells such as Pc^h^^Hj* coli, or, preferably, eokaryotic cells, especially for the 
expression of whole recombinant antibody molecule. In particular, xnammalian cells such as 
35 Chinese hamster ovary cells (CHO), is conjunction with a vector such as the major 
intermediate early gene promoter element from human cytomegalovirus is an i 
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expression system far antibodies (Foecking et al, Gene (1986) 43:101; Cockett ct al, 
BuSTcchnolozy (1 990) 8:2). 

A variety of host-expression vector systems may be utilized to express as antibody 
molecule of the invention. Such host-exprtsaicn systems represent vehicles by which the 
5 coding sequences of interest may be produced and su b sequently purified, but also represent 
cells which may. when transformed or Uninfected with the appropriate nucleotide coding 
sequences, express the antibody molecule of the invention b situ. These include but are not 
■ limitrd to rnicroorgankma such as bacteris (eg., E. coli, B. scbnlis) transfbrmed with 
recqpabmsnt bacteriophage DNA, plasrnid DNA or cosmid DNA expression vector s 
10 containing antibody coding sequences; yeast (eg., Saccharornyccs, Pichia) trnnsfarmed with 
racosnbmanl yeast expression vectors containing antibody coding sequences; Insect cell 
systems infected with recombinant virus expression vectors (eg., bsculovirus) containing the 
antibody coding sequences; plant cell systems infected with recombinant virus expression 
vectors (eg., cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed 
15 with recombinant plasrnid expression vectors (eg., U plasmid) containing antibody coding 
cell systems (e^., COS, CHO. BHK, 293, 3T3 cells) harboring 

cells (eg., mrMnotfaionein promoter) or from mammalian viruses (eg., the 
adenovirus late promoter; the vaccinia virus 7.5K promoter). • 
20 . In bacterial systems, a manner of expression vectors may be advantageously selected 

depending upon the use intended for the antibody molecule being expressed. For example, 
when a large quantity of such a protein is to be produced, for the g en er a tion of pharmaceutical 
compositions comprising an antibody molecule, vectors which direct the e xpr e ssi o n of high 
levels of fusion p r o tein products, that are readily purified may be desirable. Such vectors 
25 in cl u d e, but are cot limited, to the E. cch' e xpr es si on vector pUR278 (Rirther et al, EMBO J. 
(1983) 2:1791), in which the antibody coding srqutace may be hgated individually into the 
vector in frame with the lac Z coding region so mat a fusion pro tein is produced; pIN vectors . 
(Inouye '& Inouye, Nuddc Adds Ra. (1985) 13 J 101-3 109; Van Heeke & Schuster, J. Biol 
Chan. (1989) 24:5503-5509); and the like. pGBX vectors may also be used to express 
30 foreign polypeptides as fusion proteins with glutathione S- transferase (GST).' In g 



fusion proteins are soluble and can easily be purified from lysed cells by adsorption and 
binding to a matrix ghuafoicme-epros* beads followed by elation in foe presence of free 
glutathione. The pGBX vectors are designed to include thrombin or factor Xa protease 
cleavage sites so that the cloned target gene product can be released from foe GST moiety. 

In an insect system. Autographs califhrnica nuclear poryhedrosis virus (AcNFV) is 
used as a vector to cajiicsi foreign genes . The vims grows in Spodoptera frugiperda cells. 
The antibody coding sequence may be cloned individually into nan- essential regions (for 



example foe polyhedrin gene) of foe vims and placed under control of an AcNFV promoter 
(for example the polyhedrin promoter). In mamnuukn host cells, a number of viral-based 
expression systems (eg., an adenovirus expression system) maybe utilized. 

As discussed above, a host cell strain may be chosen which modulates the expression 
5 of the inserted sequences, or modifies and processes the gene product in the specific fashion 
desired. Such modifications (tg„ gjvcc*ylafian) and processing (eg., cleavage) of protein 
. products- may be important for the traction of the protein. 

For long-term, high-yield production of recombinant antibodies, stable e xpr ess i on is 
preferred. For example, cells lines that stably express in antibody of interest can be produced 
10 by transfecting the cells with an expression vector c ompri sing foe nucleotide srrTTtr- of the 
antibody and the nucleotide sequence of a selectable (eg., neomycin or hygromycin), and 
selecting for expression of foe selectable marker. Such engineered cell lines may be 
particularly useful in i 



15 The expression levels of the antibody molecule can be increased by vector 

axrmufication (for a review, see Bcbbington and Hcntschel, The nse of vectors based on gene 
s rnplifi ca tion for the expression of cloned genes in mammalian cells in DNA cloning. VoL3. 
(Academic Press, New York. 1987)). When a marker in the vector system expressing 
antibody js amplifiable, increase in the level of inhibitor present in culture of host cell will 

20 increase die number of copies of foe marker gene. Since foe amplified region is associated 
with foe antibody gene, production of the antibody will also increase (Crouao et al, 1983, Mol. 
' Cell. Biol. 3:257). 

The host cell may be co-trausfected with two expression vectors of the invention, the . 
first vector encoding a heavy chain derived polypeptide and foe second vector encoding a 
25 light chain derived polypeptide The two vectors may contain identical selectable m ar kers 
- which enable equal expression of heavy and light chain polypeptides. Alternatively, a si ng l e 
vector may be used which encodes both heavy and light chain polypeptides. In such 
situations, the light chain should be placed before the heavy chain to avoid an excess of toxic 
free heavy chain (Proudfoot, Nature (1986) 322:52; KoMer, Proe. Nail Acad. Set USA 
30 (1980) 772197). The coding sequences for foe heavy and light chains may comprise cDNA 



Once the antibody molecule of foe 
may be purified by any method known in foe art 
example, by chromatography (eg., ion exchang 
such as with protein A or. specific antigen, and 
. ccntrifugntion, differential solubility, or by any other standard 
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Alternatively, any fusion protein may be readily purified by ntniyfng an antibody 
specific for foe fusion protein being expressed. For example a system described by 
Janknecht et al, allows for the ready purification of non-denatured fusion proteins expressed 
in human cell fanes (Janknecht et al, Proc Natl Acad. ScL USA (1991) 88:8972-897). In this . 
system, the gene of interest is subcloned into a vaccinia reco m b in ation plasmid such that the 

to Ni2+ 



5.11 

In a preferred embodiment, anti-SPI antibodies or fi 
a di a gno s ti c or therapeutic moiety. The antibodies can be used for diagnosis or to determine 
the efficacy of a given treatment regimen Detection can be facilitated by coupling foe 
antibody to a. d etec t a b le substance Examples of detectable snhstimres include various 
enzymes, piT^fthcfir groups, fluorescent ma trri*^ hnishies ci n t materials, bso fa iiiiii c scent 
m a terial s, radioactive nuclides, positron e mi t tin g metals (for use in positron emission 
tom ogr ap hy), and nonradioactive paramagnetic metal ions. See generally U-S. Patent No. 
4,741,900 for metal ions which can be conjugated to antibodies for use as diagnostics 
according to foe present invention. Suitable enzymes include huiKfmrlinh peroxidase, alkaline 




htohnmnescent materials mr h 1 ^ hxif erase, hxdferin, and aequcrin; and suitable radioactive 
nuclides include 1251. 1311. 1 llln end 99Tc 

drug moiety to modify a given biological response. The therapeutic agent or drug moiety is' 
oot to be construed as limited to classical chemical therapeutic <* g fTi +T For r H m ii p lf, foo drug 
moiety may be a protein or polypeptide pos sessin g a desired biological activity. Such 
proteins may include, for mramplc. a toxin such as ahrin, Hem a, pscndcflBonaa "™»"vH or 



growth facto r, p l a telet derived growth fa ct or , tissue plasm i n ogen activator, a thrombotic agent 
or an anti-angjogemc agent, eg., angi ost sti n or mdrwrrtin; or. a biological response modifier 
such as a rjmpfapfcmc, bstericukm-1 fTL-1), interleukm-2 (IL-2), interlenkm-6 (TL-6), 



granulocyte macrophage colony stimulating factor (GM-CSF), granulocyte colony stimulating 
factor (G-CSF), nerve growth factor (NGF) or other growfo factor. • 

Techniques for conjugating such therapeutic moiety to antibodies ere well known, 
see, eg. Anion et al "Monoclonal Antibodies Far Immunotargcting Of Drugs In Cancer 
Therapy*, in Monoclonal Antibodies And Ca n cer Therapy, Rxdsfeld et al. (eds.), pp. 243-56 
(Afam R. Lisa; Inc. 1985); HeDstrom et al, "Antibodies For Drag Delivery", in Controlled 
Drug Delivery (2nd Bd.), Robinson et at, (eds-X PP- 633-53 (Marcel Dekker, Inc. 1987); 
Thorpe, "Antibody Carriers Of Cytotoxic Agents la Cancer Therapy: A Review", in 
Monoclonal Antibodies *84: Biological And Clinical Applications, Pinchers et al, (eds.), pp. 
475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of 



And Therapy, Baldwin et al, (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al, 
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", IhmmnoL Rev, 
62:119-58(1982). 

15 . Alternatively, an antibody can bo conjugated to a second antibody to form an 

arrtibody hetertxxmjugate as oeseribed by Segal in U.S, Patent No. 4,676\980. 

An antibody with or without a therapeutic moiety conjugated to h can be used as a 
therapeutic that is administered alone or in combination with cytotoxic fectorfa) and/or 
cytokines). 

20 

5.12 Diagnosis of Schizoph renin 

In accordance with the prese nt invention, test samples of cerebro spinal fh tid (CSP), * 
serum, plasma or urine obtained from a subject suspected of having or known to have 
Schizophrenia can be used for diagnosis or monitoring. In one *™Twt ?m »wt^ ^ de em s sed . 

25 abundance of one or more SFs or SPls (or any combination of them) in a test sample relative 
to a control cample (from a subject or subjects free from Schizophrenia) or a previously 
determined reference range indicates the presence of Schizophrenia; SFs and SPls suitable for 
this purpose are identified in Tables I and TV, respectively, as described in detail above. In 
another embodiment of foe invention, an increased abundance of one or more SFs or SPls (or • 

30 any combination of them) to a test sample compared to a control sample or a previously 
determined reference range indicates the presence of Schizophrenia; SFs and SPls suitable for ' 
this purpose are identified fa Tables H and V, respectively, as described m-derail above In 
another embodiment, the relative aburulance of one or mare SFs or SPls (or cry combination 
of them) in a test sample compared to a control sample or a previously d etermin ed reference 

35 range m dkj tei a enhtype of <»?tnj J..^..^ (»g , familial rvr fjwvp^fr- fr- hi>f»j[ '* \r - J»» ') In yet 
another e mbodrmrn t. the relative abundance of one or more SFs or SPls (or any combmatiaa 
of them) in a test sample relative to a control sample or a previously determined reference 
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range indicates the degree or severity of Schizophrenia. In any of the aforesaid methods, 
detection of one or more SPIs described herein may optionally be combined with detection of 
one or more additional biomarkers for Schizophrenia including, but not limited to. Any 
suitable method in the art can be employed to measure the level of SFs and SPIs, including 

5 but not limited to the Preferred Technology described herein, kinase assays, immunoassays to 
detect and/or visualize me SPI (eg., 'Western blot, munummrecapitation followed by sodium 
dodecyi sulfate polyacrylamidc gel electrophoresis, rmmunocytrx^emistiy, etc.). in cases 
where an SPI has a known function, an assay for mat function may be used to measure SPI 
expression, m a further embodiment, a decreased abundance of mRNA encoding one or more 

10 SPIs identified in Table IV (or any combination of them) in a test sample relative to a control 
sample or a previously determined reference range indicates the presence of Schizophrenia, 
m yet a further embodiment, an increased abundance of mRNA encoding one or more SPIs 
identified in Table V (or any combination of them) in a test sample relative to a control 
sample or previously determined reference range indicates the presence of Schizophrenia. 

15 Any suitable hybridization assay can be used to detect SPI expression by detecting and/or 
visualizing mRNA encoding the SPI (eg.. Northern assays, dot blots, in situ hybridization, 
etc.). 

In another embodiment of the invention, labelled antibodies, derivatives and analogs 
thereof, which specifically bind to an SPI can be used for diagnostic purposes to detect, 
20 diagnose, or monitor Schizophrenia. Preferably, Schizophrenia is detected in an a n i m al, more 
preferably in a mammal and most preferably in a human. 

5.13 Screening Assays 

The invention provides^steniods for identifying agents (eg., c andi d a t e compounds or 
25 test compounds) that bind to an SPI or have a stimulatory or inhibitory effect on the 
expressi on or activity of an SPL The invention also provides methods of identifying agents, 
candidate compounds or test compounds that bind to an SPI-related polypeptide or an SPI 
fusion protein or have a stimulatory or inhibitory effect on the expression ox activity of an 
SPI-related polypeptide or an SPI fusion protein. Examples of agents, candidate compounds 
30 or test compounds include, but are not limited to, nucleic acids (eg., DNA and KNA), 
carbohydrates, lipids, proteins, peptides, peptidomimetics, small molecules and other drugs. 
Agents can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvohrtion; the "one 
35 bead one- compound" library method; and synthetic library methods using affinity 
t±romatography selection. " The biological library approach is limited to peptide libraries, 
while the other four -approaches are applicable to peptide, non-peptide oligomer or small 
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molecule libraries o f compounds (Lam, Anticancer Drug Des. (1997) 12:145; LLS- Patent No. 
5,738,996; and U.S. Patent No.5,807,683, each of which is incorporated herein in its entirety 
by reference). 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
' 5 for example in: DeWht et id, Proc Nad. Acad. ScL USA (1993) 90:6909; Erb et aL Proc 
Nad. Acad. So. USA (1994) 91:11422; 2«ckermaim et al,J. Med. Chart. (1994) 37:2678; Che- 
rt al, Science (1993) 261:1303; Carroll ct el, Angew. Chan. InL Ed. Engl. (1994) 33:2059; 
Carell et al, Angew Chan. InL Ed Engl. (1994) 33:2061; and <?allop et al. J. Med Chan. 
(1994) 37:1233, each of which is incorporated herein in its entirety by reference: 

1 0 Libraries of compounds may be presented, eg., presented in solution (eg.. Hough ten, 

BioTTechniques (1992) 13:412-421), or on beads (Lam, Nature (1991) 354:82-84X chips 
(Fodor, Nature (1993) 364:555-556), bacteria (US. Patent No. 5,223,409), spores (Patent 
Nos. 5,571,698; 5,403,484; and 5,223,409), plasnrids (Cull et d, Proc NatL Acad. Set USA 
(1992) 89:1865-1869) or phage (Scott and Smith, Science (1990) 249:386-390; Devlin, 

15 Science (1990) 249:404-406; Cwirla et al, Proc Had. Acad ScL USA (1990) 87:6378-6382; 
and Fchci. J. Mot Biol (1990) 222:301- 310), each of which is incorporated herein in its 
entirety by reference. 

In one embodiment, agents that interact wife (Lc, bind to) an SPL an SPI fragment 
(eg. a functionally active fragment), an SPI-related polypeptide, a fragment of an SPI-related 

20 polypeptide, or an SPI fusion protein are identified in a cell-based assay system. In 
accordance with tins embodiment, cells expressing an SPI, a fragment of an SPI, an SPI- 
related polypeptide, a fragment of an SPI-related polypeptide, or an SPI fusion protein are 
contacted with a remdj ifatr compound or a control compound and the ability of the' candidate 
compound to interact with the SPI is determined. If desired, tins assay may be used to screen 
" 25 a plurality (eg. a library) of candidate compounds. The cell, for example, can be of 
prokaryotic origin (eg., E. ooti) or eukaryotic origin (eg., yeast or rnamxnahan). Further, the 
cells can express the SPI, fragment of the SPI, SPI-related polypeptide, a fragment of the SPI- 
related polypeptide, or an SPI fusion protein endogenousry or be genetically engineered to 
express the SPI, fragment of tire SPI, SPI-related polypeptide, a fragment of the SPI- related 

30 polypeptide, or an SPI fusion protein. In certain instances, the SPL fragment of the SPL SPI- 
related polypeptide, a fragment of the SPI-related polypeptide, or an SPI fusion protein or the 
candidate compound is labelled, for example with a radioactive label (such as "P, "S or m T) 
or a fluorescent label (such as fluorescein isothiocyanate, rfaodamine, phycoerytinin, 
phycocyanin, allopbycocyamn, o-phtbaldehyde or fhrorescamine) to enable detention of on 

35 interaction between an SPI and a candidate compound- The abitity of the candidate 
compound to interact directly or indireetly with an SPL » fragment of an SPL an SPI-related 
polypeptide, a fragment of an SPI- related polypeptide, or ah SPI fusion protein can be 
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determined by methods known to those of skill in the art. For e 
between a candidate compound and an SPL a fragment of an SPL an SPI-related polypeptide, 
a fragment of an SPI- related polypeptide, or ah SPI fusion protein can be determined by flow 
cmtiflation assay, unnmnopreciphatian or western blot analysis. 
In another embodiment, agents that interact with (Lc, bind to) an SPL an SPI 
it (eg., a functionally active fragment) an SPI-related polypeptide, a fragment of an 
SPI-related polypeptide, or an SPI fusion protein are identified in a cell-free assay system. In 
accordance with thi« embodiment, a native or recombinant SPI or fragment thereof or a 
native or recombinant SPI-related polypeptide or fragment thereof; or an SPI-fusion protein or 
fragment {hereof, is contacted with a candidate compound or a control compound and the 
ability of die candidate compound to interact with the SPI or SPI-related polypeptide, or SPI 
fusion protein is determined- If desired, this assay nay be used to screen a phnaHty (eg. a 
library) of candidate compounds- Preferably, the SPL SPI fragment, SPI-related polypeptide, 
a fragment of an SPI-related polypeptide, or an SPI-fusion protein is first immobilized, by, for 
example, contacting the SPL SPI fragment, SPI-related polypeptide, a fragment of an SPI- 
related polypeptide, or so SPI fusion protein with an immobilized antibody which specifically 
recognizes and binds it, or by contacting a purified preparation of the SPL SPI fragment, SPI- 
rclated polypeptide, fragment of an SPI-related polypeptide, or an SPI fusion protein with a 
surface designed to bind proteins. The SPL SPI fragment, SPI-related polypeptide, a 
fragment of an SPI-related polypeptide, or an SPI fusion protein may be partially or 
completely purified (eg., partially or completely free of other polypeptides) ex part of a cell 
h/sate. Further, fee SPL SPI fragment, SPI-related polypeptide, a fragment of an SPI-related 



thereof, or SPI-related polypeptide and j 
Alternatively, the SPI, SPI fragment, SPI-related polypeptide, fragment of an SPI-related 
polypeptide or SPI fusion protein can be biotinylated using techniques well known to those of 
skill in the art (eg., wolnTyiarion kit. Pierce Chemicals; Rcckford, IL). The ability of the 
candidate amroonnd to interact with an SPL SPI fragment, SPI-related polypeptide, a 
fragment of an SPI-related polypeptide or an SPI fusion protein can be can be determined by 
methods known to those of skill in the art. 

In another cmbc«irmenl, a cell-based assay system is used to identify agents that bind 
to or modulate tire activity of a protein, such as an enzyme, or a biologically active portion 
thereof^ which is responsible for the production or degradation of an SPI or is respon sib le for 
the post- tranilational modification of an SPL In a primary screen, a plurality (eg., a library) 
of compounds are contacted with cells Sun rrtt rrr " 1 ^y "wimhimmtl y «« jum» : (i) an SPL an 
isoform of an SPL an SPI homolog an SPI-related polypeptide, an SPI fusion protein, or a 
biologically active fragment of any of the foregoing; and (if) a protein that is responsible for 
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processing of the -SPL SPI isoform, SPI homolog, SPI-related polypeptide, SPI fusion protein, 
or fragment in order to identify compounds that m/"*"t»tr tire production, degr a da ti on, or 
rxjst-tianslational modification of die SPL SPI isoform, SPI homolog, SPI-related 
polypeptide, SPI fusion protein ox fragment. If desired, compounds identified in fee primary 
screen can then be assayed in a secondary screen against cells naturally or recombinanfly 
expressing the specific SPI of interest. The ability of the candidate compound to modulate die 
production, degradationMr post-translational modification of an SPL isoform, homolog, SPI- 
related polypeptide, or SPI fusion protein can be determined by methods known to those of 
skiD in . the art, inchiding without Inflation, flow cytometry, a w ^ ntffl a ti r m assay, 
immunoprecrpitation and western blot analysis. 

In another embodiment, agents that competitively interact with (Lc, bind to) an SPL 
SPI fragment, SPI-related polypeptide, a fragment of an SPI-related polypeptide, or an SPI 
fusion protein are identified in a compctitrve binding assay. In accordance with this 
embodiment, cells expressing an SPL SPI fragment, SPI-related polypeptide, a fragment of an 
SPI-related polypeptide, or an SPI fusion protein are contacted with a candidate compound 
and a compound known to interact with the SPL SPI fragment, SPI-related polypeptide, a 
fragment of an SPI-related polypeptide or an SPI fusion protein; the abitity of the candid at e 
compound to competitively interact with the SPL SPI fragment, SPI-related polypeptide, 
fragment of an SPI-related polypeptide, or an SPI fusion protein is then determined. 
Alternatively, agents mat competitively interact with (Lc, bind to) an SPL SPI fragment, SPf- 
related polypeptide or fragment of an SPI-related polypeptide are identified in a ccB-free 
assay system by con t acting an SPL SPI fragment, SPI-related polypeptide, fragment of an 
SPI-related polypeptide, or an SPI fusion protein wife a candidate compound and a compound 
known to interact with the SPL SPI-related polypeptide or SPI fusion protein. As stated 
above, the ability of the candidate compound to interact with an SPL SPI fragment, SPI- 
related polypeptide, a fragment of an SPI-related polypeptide, or an SPI fusion pr ot ein can be 
determined by methods known to those of skill in fee art. These assays, whether cell-based or 
cell- fret, can be used to screen a plurality (eg., a hbrary) of candidate compounds. 

In another embodiment, agents that modulate {Lc, upregulate or downrcgulate) the 
ex pre ss ion of an SPL or an SPI-related polypeptide are identified by contacting cells (eg., 
cells of prokaryotic origin or eukaryotic origin) expressing the SPL or SPI- related 
polypeptide with a candidate compound or a control compound (eg., phosphate buffered 
saline (PBS)) and determining the expression of the SPL SPI-related polypeptide, or SPI 
furion'protein, mRNA encoding the SPL or mRNA encoding the SPI-related polypeptide. 
The level of expression of a selected SPL SPI-related polypeptide, mRNA encoding the SPI, 
or mRNA encoding the SPI-related polypeptide in die presence of the candidate compound is 
compared to die level of expression of the SPL SPI-related polypeptide, mRNA encoding the 
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SPI, or niRKA encoding the SPI-related polypeptide in the absence of the candidate 
compound (eg., in the pre sen ce of a control compound). The candidate compound can then 
be identified as a inodulxtnr of the expression of the SPI, or an SPI-rdatcd polypeptide based 
on this comparison. For example, when expression of the SPI or mRNA is significantly 
gre a te r in the presence of the candidate co mpoun d than in its absence, the candidate 
compound is identified as a stimulator of expression of the SPI or mRNA. Alternatively, 
when e x pr essi on of the SPI or mRNA is significantly less in the p resence of the c a n dida te 
compound than in its absence, (he candidate compound is identified as an inhibitor of the 
expression of the SPI or mRNA Tbc level of expression of mi SPI or the mRNA that encodes 
it can be determined by methods known to those of skill in the art For example, mRNA 
l can be SCT*"^ by Northern blot analysis or RT-PCR, and protein levels can be 
d by western blot analysis. 

In another embodiment, agents that modulate the activity of an SPI, or an SPI- related 

polypeptide, or cells (eg., pralcaryouc or eukaryotic cells) expressing the SPI or SPI-rclated 
polypeptide with s test compound or a control compound and detennrning the ability of the 
test compound to modulate (eg., stimulate or inhibit) the activity of the SPI or SPl-related 
polypeptide. The activity of an SPI or an SPI-related polypeptide can be assessed by 
*-f**irt g Tn^xrtirm of a cellular signal transduction pathway of the SPI or SPI-related 
polypeptide (eg. , intracellular Ca2+, diacylgtyceroL IP3, etc), detecting . catalytic or 
enzymatic activity of the target oh a suitable substrate, detecting the induction of a reporter 
gene ( eg., a regulatory element mat is responsive to an SPI or an SPI-related polypeptide and 
is operably hvi 1 "** to a nucleic acid encoding a detectable marker, eg., mciferase), or 
detecting a cellular response, fa»cxamplc, cellular differentiation, or cell proliferation,. Based 
on the present description, techniques known to those of skin in the art can be used for 
measuring these activities (sec, eg., US. Patent No. 5,401,639, which is incorporated herein 
by reference). The candidate compound can then be identified as a modulator of the activity 
of an SPI or SPI-related polypeptide by comparing the effects of the candidate compound to 



30 

In another embodiment, agents that modulate (it, upregulate or downregulats) the 
expression, activity or both the expression and activity of an SPI or SPI-related polypeptide 
are identified in an animal model Examples of suitable »*tTiTtalg include, but are not limited 
to, mice, rats, rabbits, monkeys, guinea pigs, dogs and cats. Preferably, the animal used 
35 represent a model of Schizophrenia (eg. ,Phencyclidinc treated rodents (Sama-Dodd Rev 
Neurosd (1999) 10, 59-90), an ■ntm»1 mode] of deficient sensorimotor gating (Swerdlow and 
_ Geyer Schizophr Bull (1998) 24:2 285-301), neonatal insult to the bippocanrpal region 



(Beauregard and Barmevalier Can J Psychiatry (1996) Sep 41:7 446-56), models based on 
neonatal exatotoxic hippocarnpal damage (Lillrank et al, Clin Neurosd (1995) 32 98-104), 
attention deficit models (Feldon et al, J Psyehiatr Jtes A, 345-66) and NMD A deficient rodent 
models (Mohn etal.Ce// (1999) 98, 427-436). In accordance with this embodiment, the test 
compound or a control compound is adnrinistered (eg. , orally, rectaUy or parenteraDy such as 
intreperitoneaDy or intravenously) to a suitable animal and the effect on (he expression, 
activity or bom expression and activity of the SPI or SPI-related polypeptide is determined. 
Changes in the expression of an SPI or SPI-related polypeptide can bo assessed by the 
methods outlined above. 

In yet another embodiment, an SPI or SPI-related polypeptide is used as a "bait 
protein" in a. two- hybrid assay or three hybrid assay to identify other proteins drat bind to or 
interact with an SPI or SPI-related polypeptide (see, eg.. US. Patent No. 5,283317; Zcrvos 
et al, OU (1993) 72223-232; Madura et al. J. Biol Chan. (1993) 268:12046-12054; Bartel et 
al, Biorrtchniqua (1993) 14:920-924; lwabucbi et al, Oncogene (1993) 8:1693-1696; and 
PCT Publication No. WO 94/10300). As those skflled in the art wfU appreciate, such binding 
proteins are also likely to be involved in the propagation of signals by the SPIs of the 
invention as, for example, upstream or downstream elements of a signaling pathway irrrahring 
the SPIs of the invention. 

Table XIV enumerates scientific publications describing suitable assays for detecting 
or quantifying enzymatic or binding activity of an SPI, an SPI analog, an SPI- related 
polypeptide, or a fragment of any of the foregoing. Each such reference is hereby 
incorporated in its entirety. In a preferred embodiment, as assay referenced in Table XIV is 
used in the sc ree n s and .assays described herein, for example to scr e en for or identify a 
compound that modulates the activity of (or mat modulates both the expression and activity 
of) an SPI, SPI analog, or SPI-related polypeptide, a fragment of any of the foregoing. 



SPI 


References 


SPI-82 


Structural Biology 2000 7: 312-321, 


SPI- 109 


J. Am. Chan. Soc 2000 122: 2178-2192, 


SPI- 154 




SPI-188 




SPI-3 


Clin Chan 1993 Feb 39(2): 309-12 


SPI-32 


J Immunol Methods 1987 Aug 24 102:1 7-14 


SPI-33 


SPI-45 - 




SPI-92 




SPI- 122 




SPI- 165 





PCT/GBO 1700783 



WO0LM3293 



PCT/GBO 1/00783 



SPI-57 
SPI-67 
SPI-74 
SPI-77 
SPI-107 
SPI-153 
SPI- 162 
SPI- 164 
SPJ-175 
SPl-186 
SPI-205 
SPI-216 


J Qin Lab Immunol 1986 Dec 21(4): 201-7 


SPI-41 . 


NeOTcendocrinoloKy 1992 Mar 55:3 308-16 


SPI-47 


J Cbromatogr 1987 Dec 18 411: 498-501 
Eisei Shikenjo Hokokn 1972 90: 89-92 
Analyst 1990 Aug 115:8 1143-4 


SPI- 194 


Biochem J 1997 Mar 1 322 ( Pt 2): 455-60; 
Biochem Soc Trans 1997 Nov 25:4 S591; 
BiochmiBirjphys Acta 1986 Oct 10 888:3 325-31 . 
http://www.prouicga mm 



5 5J4 

The far 

by administration of a therapeutic compound. Such ccarrpounds include but are not limited to: 
SPIs, SPI analogs, SPI-related polypeptides and derivatives C»***dmg fragments) thereof; 
antibodies to the foregoing; nucleic adds encoding SPIs, SPI analogs, SPI-related 

10 polypeptides and fragments (hereof^ antisenso nucleic acids to a gene encoding an SPI or SPI- 
related polypeptide; and modulator (eg., agonists and antagonists) of a gene encoding an SPI 
or SPI-related polypeptide. An important feature of the present in ve nt ion is the identification 
of genes encoding SPIs involved in Schizophrenia. Schizophrenia can be treated (eg. to 
amel iorate symptoms or to retard onset or progression) or prevente d by administration of a 

15 therapeutic compound that p xo n ? 6 tcs function or expression of one or mare SPIs mat are 
decreased in the CSF nf Rr?iil/i i jiIu hitb subjects havin g ^" h T TTy t 1 ! rcma , or by B dmnustrs ti op of 
a therapeutic compound mat reduces function or c xprwioij of one or more SPIs that are 
increased m the CSF erf subjects having Schizophrenia. 

In one rrnb < ?d i"* > "t. on e or mare antibodies each specifically hirwKrij > to an SPI are 
20 administered alone or in e 
ti f j f i nH ila. Examples of a 
fainted to, S 



Meson dazine, Quettapme, atypical anti-psychotic medications of Risperid one , Zyperexa 
(Olanzapine) and Clozapine and any other Dibenzothiazepmes. The compounds of the 
invention may be given in combination with any other compound, including Scrtmdole, 
Halopendol, Pire nz epine, Pexazine, Risperdal, Famotidine, - Cl oza ri l. Meson dazine , 
5 Quetiapine, atypical anti-psychotic medications of Risperidone, Zyperexa (Olanzapine) and 
Clozapine and any other Dibenzothiazepincs. 

Preferably, a biological product such as an antibody is allogeneic to the subject to 

polypeptide, a nucleotide sequence encoding a human SPI or a human SPI- related 
10 polypeptide, or an antibody to a human SPI or a human SPI-related polypeptide, is 
iman subject for therapy (eg. to ameliorate symptoms or to retard onset or 



5.14.1 T^tmBttAnriP 

SrhiTophiEUia is U rated or prevented by administration to a subject sn^wr ted of 
having or known to have Schizophrenia or to be at risk of developing S chizop hrenia of a 
' comp oun d that modulates (Le, increases or decreases) the level or activity (Le, function) of 
one or more SPIs or the level of one or more SPs that are differentially present in the CSF of 
subjects having Schizophrenia compared with CSF of subjects free from Schizophrenia. In 
one embodi ment . Schizophrenia is treated or prevented by ad mi ui stei mg to a subject 

Schizophrenia a compound that upregulates (Le, increases) the level or activity (Le, function) 
of one or more SPIs or the level of one or more SFi that are decreased m the CSF of subjects 

dcwnxegulates the level or activity (La., function) of one or more SPIs or (be level of one or 
more SFs that are mcr eased in the CSF of subjects having Schizophrenia, Examples of s uch 
a compound incl u de but are not limited to: SPIs, SPI fragments and SPI- related polypep tid es; 
nucleic acids encoding an SPI, an SPI fragment and an SPI-rclated polypeptide' (eg., for use' 
in gene therapy); and, for those SPIs of SPI-related polypeptides with enzymanc activity. 

-can be used. eg.. SPI agonists, can be fcJest&ed usmg m vu>d assays. 

°-*i»'»" p l«TTTTn» is also treated or prevented by administration to a svjpjftrt fysj**'*t"^ of 
having or known to have Schizophrenia or to be at ride of developing Schizophrenia of a 
compound that downxegnlates the level or activity of one or more SPIs or the level of one or 
more SFs that are increased in the CSF of subjects having Schizophrenia. In another 
rrnT y Mi rmtTrt^ ft oQnrpoftmci is ">g**™ ri tfist g 'ffiil i t^t the level cxr Activity of oo& or tiMaj^ 
SPIs or the levd of one or more SFs that are decreased in the CSF of rnbjeeo having 
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Schizophrenia. Examples of such a compound include, but arc not limited to, SPI antisense 
oligonucleotides, nbozymes, antibodies directed against SPls, and compounds that inhibit the 
enzymatic activity of an SPL Other useful compounds eg., SPI antagonists and small 
molecule SPI antagonists, can be identified using in vitro assays. 

In a preferred embodiment, therapy or prophylaxis is tailored to the needs of an 
individual subject. Thus, in specific embodiments, compounds that promote the level or 
function of one or more SPLs, or the level of one or more SFs, are therapeutically or 
prophylactically administered to a subject suspected of having or known to have 
Schizophrenia, in whom the levels or functions of said one or more SPls, or levels of said one 
or more SFs, are absent or are decreased relative to a control or normal reference range. In 
farther embodiments, compounds that promote the level or function of one or more SPls, or 
the level of one or more SFs, are therapeutically or proprrylacticaliy adrninistcrcd to a subject 
suspected of having or known to have Schizophrenia in whom the levels or functions of said 
one or more SPls, or levels of said one or more SFs, are increased relative to a control or to a 
reference range. Is further embodiments, ccarrpoumds that decrease the level or function of 
one or more SPls, or the level of one* or more SFs, are therapeutically or prophylactically 
administered to a subject suspected of having or known to have Schizophrenia in whom the 
levels or functions of said one or more SPls, or levels of said one or more SFs, are increased 
relative to a control or to a reference range. In further embodiments, compounds that 
decrease the level or function of one or more SPls, or the level of one or more SFs, are . 
therapeutically or prophylactically adrrmristered to a subject suspected of having or known to 
have Sc hizoph renia in whom the levels or functions of said one or more SPls, or levels of said 
one or more SFs, are decreased relative to a control or to a reference range. The change in 
SPI function or level, or SF level^due to the administration of such corxrpounds can be readily 
detected, eg., by obtaming a sample (eg., a sample of CSF, blood or urine or a tissue sample 
such as biopsy tissue) and assaying in vitro the levels of said SFs or the levels or activities of 
said SPls, or the levels of mRNAs encoding said SPls. or any combination of the foregoing. 
Such assays can be performed before and after the administration of the compound as 
described herem. 

The compounds of the invention include but axe not limited to any compound, eg., a 
Email organic molecule, protein, peptide, antibody, nucleic add, etc. that restores the 
Schizophrenia SPI or SF profile towards normal with the proviso that such compounds do not 
include Haloperidol, Frrerrzepinc, Perazine, Risperdal, Famotidine, Clozaril, Mesoridazine, 
Quetiapine, atypical anti-psychotic medications of Risperidone, Zyperexa (Olanzapine) and 
Clozapine and any other Dftenzothiazepines. 



5.14.2 ficne Therapy 
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In a specific embodiment, nucleic acids comprising a sequence encoding an SPI, an 
SPI fragment, SPI- related polypeptide or fragment of an SPI-related polypeptide, are 
administered to promote SPI function by way of gene therapy. Gene therapy refers to 

the nucleic acid produces its encoded polypeptide that mediates a therapeutic effect by 
promoting SPI function. 

Arty of the methods for gene therapy available in the art can be used according to the 
present invention. Exemplary methods are described below. 

For' genera] reviews of the methods of gene therapy, see GoMspiel et al, Clinical 
Pharmacy (1993) 12:488-505; Wu and Wu, Biotkerapy (1991) 3:87-95; Tolstoshev, Arm. Rev. 
Pharmacol Toxicol (1993) 32373-596; Mulligan, Science (1993) 260:926- 932; and Morgan 
and Anderson, Ann. Rev. Biochem. (1993) 62:191-217; May, 1993, TTBTECH 11(5):155-215. 
Methods commonly known in the art of recombinant DNA technology which can be used are 
described in Ausubel et al, (eds.), 1993, Current Protocols in Molecular Biology, John WOey 
& Sons, NY; and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY. 

In a preferred, aspect, (he compound comprises a nucleic acid encoding an SPI or 

expresses an SPI or. fragment or chimeric protein thereof in a suitable host In particular, such 
a nucleic acid has a promoter operabry linked to the SPI coding region, said promoter being 



inducible or constitutive (and, optionally, tissue-specific). In another particular embodiment, 
a nucleic acid molecule is used in which the SPI coding sequences and any other desired 
sequences are flanked by regions that promote homologous recombination at a desired site in 
the genome, thus providing for mtracbromcsomal expression of the SPI nucleic acid (KoQer 
and Smithies, Proc Nail Acad. Set USA (1989) 86:8932-8935; Zylstra et al, Nature (1989) 
342:435-438). 

Delivery of the nucleic acid into a subject may be direct, in which case the subject is 
directly exposed to the nucleic acid or nucleic acid-carrying vector; this approach is known as 
in vtvo gene therapy'. Alternatively, delivery of the nucleic acid into the subject may be 
indirect; in which case cells are first transformed with the nucleic acid in vitro and then 
transplanted into the subject; this approach is known as ex vivo gene therapy. 

In a specific embodiment, the nucleic acid is directly administered in vivo, where it is 
e xpr e ss ed to produce the encoded product. This can be accomplished by any of numerous 
methods known in the art, eg., by constructing it as part of an ap p ro pr i ate nucleic acid 
expression vector and administering it so that it beco m es intracellular, eg., by infection using 
a defective or attenuated retro v ira l or other viral vector (see U.S. Patent No. 4,980,286); by 
. direct mjeetion of naked DNA; by use of rmcroparticle bombardment (eg., a gene gun; 
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Biolistic, Dirpont); by coating with lipids, cell-surface receptors or trartsfecting agents; by 
encapsulation in liposomes, mi cropaiti cles or microcapsules; by adrrrmistering it in linkage to 
a peptide which is known to enter the nucleus; or by administering it in linkage to a ligand 
subject to. receptor-mediated endocytosis (see, eg., Wu and Wu, J. Biol Chem. (1987) 
262:4429- 4432), which can be used to target cell types specifically expressing the receptors. 
In another embodiment, a nucleic acid- ligand complex can be formed in which the ligand 
comprises a fusogenic viral peptide to disrupt endoscmes, allowing the nucleic acid to avoid 
lysosomal degradation, to yet another embodiment, the nucleic acid can be targeted in vivo 
fox cell specific uptake and expression, by targeting a specific receptor (see, eg., PCT 
Publications WO 92/06180 dated April 16, 1992 (Wu et alj; WO 92/22635 dated December 
23. 1992 (Wilson et *0; WO92/20316 dated November 26, 1992 (Findcis et at& 
W093/14188 dated Jury 22, 1993 (Clarke et al.), WO 93/20221 dated October 14, 1993 
(Young)). Alternatively, the nucleic acid can be introduced huracclmlarry and incorporated 
within host cell DNA for expression, by homologous recombination (Roller and Smithies, 
1989, Proc. NatL Acad So. USA 86:8932-8935; Zijlstra et al. Nature (1989) 342*35-438). 

In a specific embodiment, a viral vec tor that contains a nucleic acid encoding an SPI 
is used. For example, a retro vir al vector can be used (see Miller et al, Jtfeth. EnzymoL (1993) 
217:581-599). These ret r ov ir al vectors have been modified to delete retroviral sequences that 
are not necessary far packaging of the viral genome and integration into host cell DNA. The 
nucleic acid encoding the SPI to be used in gene therapy is cloned into the vector, which 
facilitates delivery of the gene into a subject More detail about retroviral vectors can be 
found in Bcesen et al, Biothcrapy (1994) 6:291-302, which describes the use of a retroviral 
vector to deliver the mdrl gene to hematopoietic stem ccDs in order to make the stem cells 
more resistant to chemotherapy. Other references illustrating the use of retroviral vectors in 
gene therapy axe: Clowes et al, J. Clin. Invest (1994) 93:644-651; Kiem et al, Blood (1994) 
83:1467-1473; Salmons and Gunzberg, Human Gene Therapy (1993) 4:129-141; and 
Gru&srnan and Wilson, Curr. Opin. in Genetics and DeveL (1993)3:110-114. 

Adenoviruses are other viral vectors that can be used in gene therapy. Adenoviruses 
are especially attractive vehicles for delivering genes to respiratory epithelia. Adenoviruses 
naturally infect respiratory epithelia where they cause' a rrrfld disease. Other targets for 
aderiovrrus-based delivery systems are liver, the central nervous system, endothelial cells, and 
muscl e . Adenoviruses have the advantage of being capable of refecting non-drviding cells. 
Kozzraky and Wilson, Current Opinion in Genetics and Development (1993) 3:499-503 
pres ent a review rfaderjevirus-based gene therapy. Bout et al. Human Gene Therapy (1994) 
5J-I0 demonstrated the use of adenovirus vectors to transfer genes to the respiratory 
epitbelra of rhesus nxmkeys. Other instances of the use of adenoviruses in gene therapy can 
be found in RoscnfeW et al. Science (1991) 252:431-434; Rcsenfeld et al. Cell (1992) 68:143- 
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155; Mastrangeli et al, J. Om. Invest (1993) 91:225-234; PCT Publication W094/I2649; and 
Wang, et al. Gene Therapy (199S) 2:775-783. 

Adeno-associated virus (AAV) has also been proposed for use in gene therapy (Walsh 
et al, Proc. Soc Exp. Biol Med. (1993) 204:289-300; U.S. Patent No. 5,436,146). 

Another approach to gene therapy involves transferring a gene to cells in tissue 
culture by such methods as elcctroporation, lipofection, calcium phosphate mediated 
transection, or viral injection. Usually, the method of transfer includes the transfer of a 
selectable marker to the cells. The cells are then placed under selection to isolate those cells 
that have taken up and are expressing the transferred gene Those cells are then delivered to a 



la this embodiment, the nucleic acid is introduced into a cell prior to administration in 
vivo of the resulting recombinant cell. Such introduction can be carried cut by any method 
known in the art, including but not limited to transfection, electroporation, microinjection, 
infection with a viral or bacteriophage vector containing the nucleic acid Sequences, cell 

15 fusion, chromosome-mediated gene transfer, rmcrocell-mediated gene transfer, spheroplast 
fusion, etc Numerous techniques are known in the art for the introduction of foreign genes 
into cells (sec, e.g., Loeffler and Befar, Metk EnzymoL (1993) 217:599-618; Cohen et al, 
Meth. EnzymoL (1993) 217:618-644; Ctinc, Pharmac Ther. (1985) 29:69-92) and may be 
used in accordance with the present invention, provided that the necessary developmental and 

20 physiological functions of the recipient cells arc not disrupted. The technique should provide 
for the stable transfer of the nucleic acid to the cell, so that the nucleic acid is expressible by 
the cell snd preferably heritable and ex p r es sible by its cell progeny. 

The resulting recombinant cells can be delivered to a subject by various me th o d s 
known in the art In a preferred embodiment, epithelial cells are injected, eg., 

25 subcutaneousfy. In another embodiment, recombinant skin cells may be applied as a skin 
graft onto the subject. Recombinant blood cells (eg., hematopoietic stem or progenitor cells) 
are preferably administer ed intravenously. The amount of cells envisioned for use depends on 
me desired effect, the condition of the subject, etc, and can be determined by one skilled in 
the art. . 

30 Cells into which a nucleic acid can be introduced for purposes of gene therapy 

encompass any desired, available ceD type, and include but are not limited to neuronal cells, 
glial cells {eg., ob'godradrocytes or astrocytes), epithelial cells, endothelial cells, 
keratiriocytes, fibroblasts, muscle cells, hepatocytes; blood cells such as T lymphocytes, B 
lymphocytes, monocytes, macrophages, neutrophils, eosino p hi l s, megalcaryrxytes, 

35 granulocytes; various stem or progenitor cells, in particular hematopoietic stem or progenitor 
cells, eg., as obtained from bone marrow, umbilical cord blood, peripheral blood or fetal ' 
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In a preferred embodiment, the cell used for gene therapy is autologous to the subject 



In an embodiment in which recombinant cells ate used in gene therapy, • nucleic acid 
encoding an SPlis introduced into the cells such that it b expressible by the ceBs or their 
progeny, and the recombinant cells are then administered in vivo for therapeutic effect In a 
specific embodiment, stem or progenitor cells are used. Any stem or progenitor cells which 
can be isolated end maintained in vitro can be nsed in accordance with this embodiment of the 
present invention (see eg. PCT Publication WO 94/08598, dated April 28, 1994; S temple and 
Anderson, 1992, Cell 71:973-985; Rhdnwald, Mcth. Cell Bio. (1980) 21A229; and Pittelkow 
and Scott, Mayo Clinic Proc (1986) 61:771). 

In a specific embodiment, the nucleic add to be introduced fax purposes of gene 
therapy comprises an inducible promoter operably linked to die coding region, such dint 
expression of the nucleic acid is controllable by controlling the presence or absence of the 



Direct injection of a DNA coding for an SPI may also be performed according to, for 
example, the techniques described in United States Patent No. 5,589,466. These techniques 
involve the injection of "naked DNA", Le., isolated DNA molecules in the absence of 
liposomes, cells, or any other material besides a suitable carrier. The injection of DNA 
encoding a protein and opcrabh/ linked to a suitable promoter results in the production of the 

subject to the protein encoded by the injected DNA. In a preferred embodiment, naked DNA 
comprising (a) DNA encoding an SPI and (b) a promoter are injected into a subject to elicit an 
etotheSPL 



S.14.3 Inhibition of SPIs to Treat Schizophrenia 

Id one embodiment of the invention. Schizophrenia is treated or prevented by 
administration of a compound that antagonizes (inhibits) the levci(s) and/or function(f) of one 
or more SPIs which are elevated in the CSF of subjects having Schizophrenia as compared 
with CSF of subjects free from Schizophrenia. Compounds useful for this purpose include 
but are not limited to anti-SPI antibodies (and frag men ts and derivatives co ntainin g the 
. binding region thereof), SPI antisense or ribozymc nucleic adds, and nucleic acids encoding 
dysfunctional SPIs that are used to "knockout" endogenous SPI function by homologous 
recombination (see, eg., Capecchi, Science (1989) 244:1288-1292). Other compounds that 
inhibit SPI function can be identified by use of known in vitro assays, eg., assays for the 
ability of a test compound to inhibit binding of an SPI to another protein or a binding partner, 
or to inhibit a known SPI function. Preferably such inhibition is assayed in vitro or in ceil 
culture, but genetic assays may also be employed. The Preferred Technology can also be 



WO 01/63293 



in 



PCT/GBO 1/00 783 



used to detect levels of the SPI before and after the administration of t 
Preferably, suitable in vitro ax in vivo assays are utilized to determine the effect of a specific 



jropbyiacticaUy to a subject in whom an increased CSF level or functional . 
activity of the SPI (eg., greater man the normal level or desired level) is detected as 
compared with CSF of subjects free from Schizophrenia or a predetermined reference range 
Methods standard in the art can be employed to measure the increase in an SPI level or . 
10 function, as outlined above. Preferred SPI inhibitor comporitinns include small molecules, 
Le., molecules of 1000 daltons or less. Such small molecules can be identified by the. 
screening methods described herein. 



S.14.4 Ar.riaen.se Regulation of RPT« 
15 In a specific embodiment, SPI expr ess i on is inhib ited by use of SPI antisense nucleic 

acids. The present invention provides the therapeutic or prophylactic use of nucleic acids 
comprising at least six nucleotides that are antisense to a gene or cDNA encoding an SPI or a 
portion thereof. Aa used herein, an SPI "antisense*' n ucl eic acid refers .to a imclfir. acid 
capable of hybridizing by virtue of same sequence complementarity to a portion of an RNA 

coding and/or noncodmg region of an mRNA encoding an SPL Such antisense nucleic acids 
have utility as compounds that inhibit SPI express ion, and can bo used in the treatment or 



The antisense nucleic acids of the invention are douUe-stranded or single- stranded 
25 oligonucleotides, RNA or DNA or a modification or derivative thereof, and can be d irectly 
administered to a cell or produced mtxacefiuhuly by transcription of exogenous, introduced 



it of the' SPI antisense nucleic acids of die invention in a phannaceuticaUy acce pt able 
30 earner, as described infra. 

In a n othe r embodi m en t , the invention provides methods for inhibiting the expression 
of an SPI nucleic acid seq ue nce in a prokaxyonc or cnkwiyooo cell ccsnpnsjtig providing the 
cell with an effective amount of a composition comprising an SPI antisense n u cleic acid of 
the invention. 



5.14.5 SPI Antra 
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The SPI antisense nucleic adds are of at least six nucleotides and are preferably - 
oligonucleotides la o gi n g from 6 to about SO oligonucleotides. In specific aspects, the 
oligonucleotide b at least 1 0 nucleotides, at least 15 nucleotides, at least 100 nucleotides, or at 
least 200 nucleotides. The oligonucleotides can be DNA or RNA or chimeric mixtures or 
5 derivatives or modified versions thereof and can be single- stranded or double-stranded. The 
oligonucleotide can be modified at the base moiety, sugar moiety, or phosphate backbone. 
The oligonucleotide may include other appended groups such as peptides; agents that 
facilitate transport across the cell membrane (see, eg., Lctsingcr et al, Proc Natl Acad. Set 
USA (1989) 86:6553-6556; Lemaitre et al, Proc NatL Acad. ScL USA (1987) 84:648-652; 
10 PCT Publication No. WO 88/09810, published December 15,' 1988) or bk»d-brain barrier 
(see, eg., PCT Publication No. WO 89/10134, published April 25, 1983); hybridization- 
triggered cleavage agents (sec, eg., KroJ et al, BioTechriques (1988) 6558-976) or 
mtercalating agents (see, eg., Zan, Pharm. Res. (1988) 5:539-549). 

In a preferred aspect of the invention, an SPI antisense oligonucleotide is provided, 
15 preferably of tingle-stranded DNA. The oligonucleotide may be modified at any position on 
hs structure with substituenti generally known in the art. 

The SPI a nt is en se oligonucleotide may comprise at least one of the fallowing 
modified base moieties: 5-fiuorouncfl, 5-bromouracfl, 5<UcronracO, 5-iodouracfl, 
bypoxanflunc, . xantme, 4-acetylcytosme, 5-(earbooyrrydrax>dmethyI) uracil, 5- 
20' nrboxymctbylammamelbyl-^^ . 5-earbo3ryrnetbylarnnxin^ 

dihydrouracfl, bete-D-galactosyLrueosine, inoamc, N6-isopentenyladenine, 1 -metbylguanine, 
1-methyiinorinc, 2^-dimcrhylguaninc, 2-memylademne, 2-tvtethylguartinjs, 3-metbyleytosine, 
5-meuryIcytosine, N6-*deninc, 7-inethylgoanine, 5-metfaylarmncmethyt^ 5- 
1-2-tbJcuradI, beta- D-msnnosylqucosine, 5*- 



5-oxyaoetic add (▼), wybutoxosinc, rseudouracfi. qurorinc. 2-thiocytcsinc, 5-methyl-2- 



uradJ-5-axyacetic add (v), 5-roemyM-tKouracil, 3-(3-^mnriO-3-N-2-carbaxypropyI) uracil, 
(acp3)w, 2,6-diamiuouurine, and other bass analogs, 
30 In frnrahr-r embodiment, the obganucleotif 

moiety, tg.. one of (he following sugar mo ieties: a 

m yet an ot her embodiment, the ch'gcnu cl eotidc comprises at least one of the 
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In yet another embodiment, the olig onucl eotid e is an a-anomerie oligamidectide. Ah 
a-anameric oligonucleotide forms specific double-stranded hybrids with cmnplementary 
RNA in which, contrary to the usual p-unitx, the strands run parallel to each other (Chrutier et 
al, 1987, NueL Adds Res. 15:6625-6641). 

The oligonucleotide may be conjugated to another molecule, eg., a peptide, 
hybridization triggered cross- hnlciog agent, transport agent, or hyhridization-tnggered 



Ohgonucleotidea of &e invention may be synthesized by standard methods known in 
the art, e£., by use of an automated DNA synthesizer (such as are cornmerdaDy available 

10 from Binccarch, Applied Biosy strms , etc). As examples, phosphorotinoate oligon ockot t hrifts 
may be synthesized by the method of Stein et al, (NucL Adda Res. (1988) 1 63209), and 
methylphosphonate oligonucleotides can be prepared by use of controlled pore glass polymer 
supports (Sarin et al, Proc Noil Acad. ScL USA (1988) 85:7448-7451). 

In a speci fi c embodiment, the SPI antisense nucleic add of the invention is produced 

15 int rarrlm l ar ly by transcription from an exogenous sequence. Far example, a vector can be 
introduced in vtvo such that it is taken up by a cell, within which ceD the v ect or or a portion 
thereof is transcribed, producing an antisense nucleic add (RNA) of the invention- Such a 
vector would contain a sequence encoding the SPI antisense nucleic add. Such a vector can 
remain episomal or become chronwsomaDy integrated, as long as it can be transcribed to 

20 produce the desired antisense RNA. Such vectors can be cunstiucted by leconilmnnl DNA 
technology standard in the art Vectors can bo plasmid, viral, or others known in the art, used 
for replication and expression in mammalian ^HIt Expression of the teqnence encoding the 
SPI antisense RNA can be by any prrnimtrr known in the art to act in mammalian, preferably 
h uman! cell s . Such promoters can be inducible cr constitutive. Examples of such promoters 

25 are outlined above. 

The antisense nucleic acids of the invention comprise a sequence complementary to at 
least a portion of an RNA transcript of a gene encoding an SPI, preferably a human gene 
encoding so SPI. However, absolute complementarity, although preferred, is not required. A 
. sequ ence "complementary to at least a portion of an RNA," as referred to herein, means a 

30 sequence having sufficient complementarity to be able to hybridize under stringent conditions 
(e-g., highly string e nt conditions compri sing hybridization in 794 sodium dodecyl f d& to 
(SDSX 1 mM EDTA at 65 "C and washing in O.lxSSC/0.1% SDS at 68 "C, or moderately 
stringent conditions comprising washing in 0-2xSSC/0.1K SDS at 42 °C ) with the RNA, 
forming a stable duplex; in the c ane of double— suanded SPI antis ense n o fl leio adds, a srag te 
35 strand of die duplex DNA may thus be tested, or triplex formation may be assayed. The 
ability to hybridize will depend on both the degree of complementarity and the length of dm 
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antisense nucleic acid. Generally, the longer the hybridizing nucleic acid, the more base 
mismatches with an RNA encoding as SPI it may rfn**r" and still form a stable duplex (or 
triplex, as the case may be). One skilled in the art can ascertain a tolerable degree of* 
mismatch by use of standard procedures to determine the melting point of the hybridized 



S.14.S Therapetrtic Use of SPT AntLsenae "Uncleic Acids 

The SPI antisensc nucleic acids can be used to treat or prevent Schizophrenia when 
the target SPI is overexpressed in the CSF of subjects suspected of having or suffering from 
10 Schizophrenia. In a preferred . embodiment, ' a single-stranded DNA antisense SPI 
c is used. 



Cell types which express or ov ei e xpress RNA encoding an SPI can be identified by 
various methods known in the art Such cell types include but are not limited to leukocytes 
(eg., neutrophils, macrophages, monocytes) and resident cells (e.g.. astrocytes, glial cells, 
15 neuronal cells, and ependytnal cells). Such methods include, but are not limited to, 
hybridization with an SPI-specific nucleic wad (eg., by Northern hybridization, dot blot 
hybridization, in situ hybridization), observing the ability of RNA from the cell type to be 
translated in vitro into an SPI, immunoassay, etc In a preferred aspect, primary tissue from a , 
subject can be assayed for SPI expression prior to treatment, eg. , by ii umuno cyto chra i H tmy or 
20 in situ hybridization. 

Pharmaceutical compositions of the invention, c omp r is ing an effective amount of an 
SPI antisense nucleic acid in a phannaceutically acceptable carrier, can be administered to a 
subject having Schizophrenia, 

The mmmt of SPI antjgensc nucleic acid which will be effective in the treatment of 
25 Schizophrenia be determined by standard clinical * < * , ''"h TT ''"p ics 

m a specific embodiment, pharmaceutical compositions comprising one or more SPI 
antisense nucleic acids are administered via liposomes, microparticlcs, or microcapsules. In 
various embodiments of the invention, such compositions may be used to achieve sustained 
eoftheSPIa 



514.7 iTihihitorvRi 
In 



c gndTriplc Hclfr Approachc 



decreasing the level of an SPI or SPI activity by using gene s equ e nces encoding the SPI in 
conjunction with well-known gene "knock-out," ribozyme or triple helix methods to decrease 
gene ex p ress ion of an SPL * In (his approach ribozyme or triple helix molecules are used to 
modulate the activity, expression or synthesis of the gene encoding the SPI, and thus to 
ameliorate the sy mp to m s of Schizophrenia. Such molecules may be designed to reduce or 
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use of such molecules are well known to those of skfll in the art 

Ribozyme molecules designed to catarytically cleave gene mRNA transcripts 
i SPI can be used to prevent translation of target gene mRNA and, therefore, 
i of the gene product (See, fcg., PCT International Publication W09 0/1 1364, 
published October 4, 1990; Sarver et al Science (1990) 247:1222,1225). 

Ribozymea are enzymatic RNA molecules capable of catalyzing the specific cleavage 
of RNA, (Ror a review, see Rossi, Current Biology (1994) 4:469-471). The mechanism of 
ribozyme action involves sequence specific hybridization of the ribozyme molecule to 
complementary target RNA, followed by an endonucleolytic cleavage event The 
composition of ribozyme molecules must include one or more sequences complementary to 
■ the target gene mRNA, and must include the well known catalytic sequence responsible for 
mRNA cleavage. For this sequence, see, eg., U.S. Patent No. 5,093,246, which is 
incorporated herein by refer en c e in its entirety. 

While ribozymcs that cleave mRNA at site specific recognition sequences can be 
nsed to destroy mRNA* encoding an SPI, the use of hammerhead ribozymcs is preferred. 
Ffc m i pi^rU^a^ ribozymcs cleave mRNAs at locations dictated by flanking regions that form 
complementary base pain with the target mRNA. The sole requirement is dot the target 
mRNA have the following sequence of two bases: 5'- UG-3'. ' The construction and 
production of hammerhead ribozymcs is well known in die art and is described mare fully tn 
Myers, 1995, Molecular Biology and Biotechnology: A Comprehensive Desk Reference, 
VCH Publishers, New York, (see especially Figure 4, page 833) and in Haseloff and Gerlach, 
1988, Nature, 334, 585- 591, each of which is incorporated herein by reference in its entirety. 

Preferably the ribozyme is engineered so that the cleavage recognition she b located 
near the 5' end of the mRNA encoding the SPI, t.&, to increase efficiency end mnrmrize the 
intracellular accumulation of non-functional mRNA tran sc rip ts. 

The ribozymcs of the present invention also include RNA endcribanucleases 
(hereinafter "CedHype ribozymcs*) such as the one that occurs naturally in Tetrahymcna 
thcrrncphila (known as the TVS, or L-19 IVS RNA) and (hat has been extensively described 
by Thomas Cech and conaborators (Zaug. et aL Science, (1984) 224:574-578; Zaug and Cech, 
Science, (1986) 231, 47<M75: Zang, et al. Nature, (1986) 324, 429-433; published 
International patent application No. WO 88/04300 by University Patents lnru; Been and Cech, 
Cell, (1986) 47:207-216). The Cech-type ribozymcs have an eight base pah active sire which 
hybridizes to a target RNA sequence whereafter cleavage of the target RNA takes place. The 
s those Cech-type ribozymcs which target eight base-pair active site 
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As in the antisense approach, the ribozymcs can be composed of modified 
oligonucleotides (eg., for improved stability, targeting, etc) and should be delivered to cells 
that express the SPI in vivo. A preferred method of delivery involves using a DNA construct 
"encoding" the ribozyme under the control of a strong constitutive pol HI or pol n promoter, 
so that transfected cells will produce sufficient quantities of the ribozyme to destroy 
endogenous mRNA encoding the SPI and inhibit translation. Because ribozymcs, unlike 



is SPI expression can also be reduced by inactivating or "knocking out" the 
gene encoding (he SPI, or the promoter of such a gene, using targeted homologous 
recombination (e^., see Smithies, et al. Nature (1985) 317-230-234; Thomas and Capecchi, 
Cel? (1987) 51:503-512; Thompson et aL Ceff (1989) 5:313-321; and Zijlstra et al, Nature 
(1989) 342:435-438, each of which is incorporated by reference herein in its entirety). For 
example, a mutant gene encoding a non-functional SPI (or a completely unrelated DNA 
sequence) flanked by DNA homologous to the endogenous gene (either the coding regions or 
regulatory regions of the gene encoding the SPT) can be nsed, with or without a selectable 
m a rk er and/or a negative selectable marker, to transfect cells that express the target gene in 
viva. Insertion of the DNA construct, via targeted homologous ^—^rA^iati/m results in 
mactivation of the target gene. Such approaches are particularly suited in the agricultural 
field where modifications to ES (embryonic stem) cells can be used to generate tmfm«T 
offspring with an inactive target gene (eg., see Thomas and Capecchi, 1987 and Thompson, 
1989, supra). However this approach can be adapted for use in humans provided die 
it DNA constructs are directly administered or targeted to the required site-in vivo 



Alternatively, the endogenous expression of a gene encoding an SPI can be r 

e sequences complementary to the regulatory region of the 
gene (Le, the gene promoter and/or enhancers) to form triple helical structures that prevent 
transcription of the gene encoding the SPI in target cells in the body. (See generally, Hclenc, 
1991, Anticancer Drug Dcs^ 6(6):569-584; Helens, et al, Ann. N.Y. Acad. SeL, (1992) 660:27- 
36; and Maher, Bioassays (1992) 14(12):807- 815). 
30 Nucleic acid molecules to be used in triplex helix formation for the inhibition of 

transcription should be single stranded and composed of deoxynucleotides. The base 
composition of these oligonucleotides must be designed to promote triple helix formation via 
Hoogsteen base pairing rules, which generally require sizeable stretches of either purines or 
pyrirnidincs to be present on one strand of a duplex. Nucleotide sequences may be 
35 pyrimidme-baaed, which will result in TAT and CGC+ triplets a 
strands of the resulting triple hetix. The pyrirnddine-rich 
complementarity to a purine-rich region of a single strand of the duplex in a parallel 
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orientation to that strand. In addition, nucleic acid molecules may be chosen that are purine- 
rich, for example, contain a stretch of G residues. These molecules will form a triple helix 
with a DNA duplex that is rich in GC pairs, in which the majority of the purine residues are 
. located on a single strand of the targeted duplex, resulting in GGC triplets across the three 
5 strands in the triplex. 

Alternatively, the potential sequences that can be targeted for triple helix formation 
may be increased by creating a so called "switchback" nucleic acid molecule. Switchback 
molecules are synthesized in an alternating 5-3', 3-5' manner, such that they base pair with 
first one strand of a duplex and then the other, eliminating die necessity for a sizeable stretch 
10 of either purines or pyrimidines to be present on one strand of a duplex. 

In instances wherein the antisense, ribozyme, or triple helix molecules described 
it gene expression, it is possible that the technique may so 
n (triple helix) or tr 

of mRNA produced by normal gene alleles of an SPI that the s 

15 concentration of SPI present may be lower than is necessary for a normal phenotype. Id such 
cases, to ensure that substantially normal levels of activity of a gene encoding an SPI are 
maintained, gene therapy may be used to introduce into cells nucleic acid molecules that 
encode and express the SPI that exhibit normal gene activity and that do not contain 
sequences susceptible to whatever antisense, ribozyme, or triple h^K* treatments are being 

20 utilized Alternatively, in ""*»iy*5 whereby the gene encodes an extracellular protein, 
normal SPI can .be co- administered in order to maintain the requisite level of SPI activity. 

Antisense RNA and DNA, ribozyme, and triple helix molecules of the invention may 
• be prepared by any method known in the art for the synthesis of DNA and RNA rncdecules, as 
discussed above. These include techniques for chemically synucsiring 

25 oligodcoxyribonnclco tides and oh'goriDonudeotides well known in the art such as for 
example solid phase phosphoramidite chemical synthesis. Alternatively. RNA molecules may 
be generated by fn vitro and in vivo transcription of DNA sequences encoding the antisense 
RNA molecule. Such DNA sequences may be incorporated into a wide variety of vectors mat 
incorporate suitable RNA polymerase promoters such as me T7 or SP6 polymerase 

30 promoters. Alternatively, antisense cDNA constructs that synthesize antisense RNA 



. 5.15 Assays For Therapeutic Or Prophylactic Compounds 
The present mventioa also provides assays for use in drug discovery in coder to 
identify or verify tile efficacy of compounds far treatment or pr e ven tion of Schizophrenia. 
Test anxrrxmnds can be assayed for their ability to restore SF or SPI levels in a subject having 
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Schizophrenia towards levels found in subjects fits fion) Schizophrenia or to produce shmlar 
changes in experimental miimnl m o d e ls of Schizophrenia. Compounds able to restore SF or 
SPI levels in a subject having Schizophrenia towards levels found in subjects fire from 

S can bo used as lead corxtpotmds for further drug discovery, or used therapeutically. SF and 
- SPI expression can' be assayed by the P r efer red Technology, immunoassays, gel 
decuophoresis followed by vis ualization, detection of SPI activity, or any other method 
taught herein or known to those skilled in the art. Such assays can be used to sc r ee n 
candidate drugs, in clinical monitoring or m drug development, where abundance cf an SF or 
10 SPI can serve as a surrogate marker for clinical disease 

In various specific embodiments, tn vitro assays can be carried out with ecus 
representative of cell types involved in a subjects disorder, to determine if a compound has a 
desired effect upon such cell types. 

Compounds for use in therapy can be tes t ed in suitable animal model systems prior to 
1 5 testing in humans, including but not limited to rata, mice , chi c ken , cows, monkeys, rabbits, 
etc For tn vivo testin g, prior to ad min istration to hm na n s , any animal model system known in 
the art may be used Examples of animal models of Schizophrenia include, but are not limited 
to, PhcBcyclidine treated rodents (Sams- Dodd Rev Neurosci (1999) 10:59-90), an animal 
model of deficient sensorimotor gating (Swcrdlow and Gcycr Sckizophr Bull (1998) 
20 24(2)335-301), neonatal insult to the hipp orarnpal region (B eaur e ga rd and Bachevalier Can J 
Psychiatry (1996) Sep 4 1(7): 446-56), models based on neonatal exdtotnxic hippocampal 
e (Lflbank et aL Clin Natrasd (1995) 3(2)38-104), attention deficit models (Feldon et 



al, JPrychiatr Res 4345-66) and NMDA deficient rodent models (Mohn et al. CeD 1999, 98, 
427-436), animals mat show decreased expression of mRNAa for synaptophysin, GAP -43, 

25 cholecystokinin, and non-NMDA. ghaamate receptor subunhs (GLU R 1 and 2\ particularly 
in CA 3-4 associated with Schizophrenia (Weinberger Biol Psychiatry (1999) Feb 15 45:4 
395-402) can be utilized to test compounds that modulate SF or SPI levels, since the 
neuropathology exhibited in these models is similar to mat of Scfafappfaeoii. It is also 
apparent to the skilled artisan that, based upon the present disclosure, transgenic si^p'ylff can 

30 be produced with "knock-out" mutations of the gene or genes encoding one or more SPIs. A 



nation of a gene is a mutation mat causes the mutated gene to not be 
expressed, or expressed in an aberrant form or at a tow level, such that the activity associated 
with the gene product is nearly or entirely ab se nt . Preferably, the transgenic a n i mal is a 
m a mm al, more preferably, the transgenic animal is a mouse. 

preferably non-human aniiml raodr.h for S el l lit u pln r j ua, expressing the SPL In accordance 
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with this embodiment, a test compound or a control compound is administered to the animals, 
and the effect of the test compound on expression of one or more SPIs is determined. A test 
compound mat alters the expression of an SPI (or a plurality of SPIs) can be identified by 
comparing the level of the selected SPI or SPIs (or rnRNA(s) enooding the same) in an animal 
5 or group of mtimal s treated with a test compound whh the level of the SPl/s) or mRNA(s) in 



of skill in the art can be used to determine the mRNA and rrrotein levels, fox example, in sfm 
hybridization. The animals may or may not be sacrificed to assay the effects of a test 



10 In another embodiment, test compounds that modulate the activity of an SPI or a 

biologically active portion thereof are identified in nan-human ■" irrf'to (e~g., mice, rats, 
monkeys, rabbits, and guinea pigs), p r ef erably Don-human ammal models for Schizophrenia, 
expressing the SPL In accordance with tins rrnhn/irmrm t^ a test rrmpmmA or a co ntr ol 
compound is administered to the animals, and the effect of a test co m po un d on the activity of 

15 an SPI b determined. A test compound that alters the activity of an SPI (or a plurality of 
SPIs) can be identified by assaying animals treated with a control compound 
treated with the test compound. The activity of the SPI can be assessed by i 
mduction of a cellular second messenger of the SPI (eg., intracellular Ca2+, diacylglyceroL 
IP3, etc), detec tin g catalytic or enzymatic activity of the SPI or binding partner thereof; 

20 detecting the induction of a reporter gene (e.g., a regulatory element that is i c tpuusiv e to an . 
SPI of the mvention operabry linked to a nucleic acid enemti^g a detectable marker, such as 
tociferaso or green fluorescent protein), or ^ T l i 'ig a cellular response (eg., crThflsr 
differentiation or cell proliferation). Techniques known to (hose of skill in the art can be 
utilized to detect changes in the activity of an SPI (see, eg., U.S. Patent No. 5,40 1 ,639, which 

25 is incorporated herein by reference). 

In yet another embodiment, test compounds that modulate the level or expression of 
. an SPI (or plurality of SPIs) are identified in human subjects having Schizophrenia, p r ef er ab ly 
those having Schizophrenia and most preferably those having se v er e Sch&cphrcnia, ' In 
accordance with this embodiment, a test compound or a control compound is administered to 

30 the human subject, and (he effect of a test compound an SPI ex pres si on is determined by 
analyzing the expression of the SPJ or the mRNA enooding the same in a biological sample 
(eg., CSF, serum, plasma, or urine). A (est compound mat alters (he expression of an SPI can 
be identified by c om par in g (be level of (he SPI or mRNA encoding the same in a subject or 
group of subjects treated with a control rarnrrpound to that in a subject or group of subjects 

35 treated with a test compound. Alternatively, alterations in the expression of an SPI can be 
identified by cornparing the level of the SPI or mRNA encoding the same in • subject ox 
group of subjects before and after the administration of a test compound. Techniques known 
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or protein expression. For example, the Preferred Technology described herein can be used to 
assess changes in the level of an SPI. 

In another embodiment, test compounds (hat modulate the activity of as SPI (or - 
5 plurality of SPIs) are identified in human subjects having Schizophrenia, preferably those 
having Sch iTyp h rHiia and mos t preferably those with severe Schizophrenia, in this 

and the effect of a test compound on the activity of an SPI is <fa If rmmcd. A test compound 
that afters the activity of an SPI can be identified by cornparing biological samples from 

0 subjects tr e at ed whh a control compound to samples from subjects treated with (he test 
compound. Alternatively, alterations in the activity of an 53*1 can be id e ntified by comparing 
(he activity of an SPI in a' subject or group of subjects before and a fte r the administration of a 
test coiiij,>oiiod. The activity of the SPI can be assessed by detectin g in a biological s ample 
(eg. , CSF, serum, plasma, or urine) mdoction of a cell u la r sig na l t ransduc tion pathway of the 

5 SPI (eg-., intrarr.lhilsT Ca2+, diacylgjycerol, EP3. etc.), catalytic or enzyraatic activity of the - 

or cell proliferation. Techniques known to those of sltift m the art can be used to detect 
changes in the induction of a second messenger of an SPI or changes in a cellular response. 
Far example, RT-PCR can be used to drtrrt chan ges in (he induction of a crlrn1sr trr-fmd . 

In a preferred embodiment, a test compound that changes the level or expression of 

selected for further u^tlug or therapeutic use. In ano th er pic&n 
compound (hat changes. the activity of an SPI towards (he activity found to c 
5 (eg., ht i iTHTts free from Schizophrenia) is sele cte d for further testing or therape ut ic use. 

In another embodiment, test compounds (hat re d uce the seventy of one or i 
symptoms associated with Schizophrenia are identified in hi 



In ar coi d imf . f i with tins nnb odim r .i it , a test compound or a control 

symptoms ean be identified by comparing the subjects treated with a control compound to (he 
subjects treated with the test compound. Techniques known to physicians fWrnflfar with 
Schizophrenia can be used to fcin tinn* whether a t^tt eo nwp n rwKt reduces one or more 
> symptoms wssonntr rt with Schizophrenia. For example, a test compoun d that enhances 
memor y or reduces confusion in ■» mhjggt having Schanphr eW ™tH tynrfin'l <"»■ trwrfm a 



WO 01/63293 



PCT/GB01AM>783 



In a preferred embodiment, a test compound tit 
symptoms associated with Schizophrenia in a human 



at reduces the seventy of one or more 
having Schizophrenia is selected for 



5 5.16 Therapeutic and Prophylactic Compositions and Their Use 

aspect, tile compound is "'hr' T i ftiny purified (e-g. , substantially free from ff ff^Tt n i KT! that 
limit its effect or produce un desired side-effects). The subject is preferably an animal, 
10 including but not limited to animals such as cows; pigs, horses, chickens, cats, dogs, ete, and 

mamm al is the subject. 



15 



Biol Chan. (1987) 262:4429-4432), construction of a nucleic acid as part of a retro 
20 other vector, etc Methods of introduction can be enteral or parenteral and include but are not 



Various delivery systems are known and can be used to a 

mtor-mediated endocytosb (see, «.g. , Wu and Wu, J. 



exampl e by mftnoon or boms injection, by absorption through epithelial or mucocutaneous* 
linings (eg., oral mu cosa, rectal and intestinal mucosa, etc.) and may be adnmistered 
25 together with other biologically active agents. Administration can bo systemic or local. "In 

into (be central nervous system by any suitable route, including inuayui tn ccla r and 
□UTstheca] injection; intra ventricular injection may be fnci l itntrd by an mhavui fi icular 
catheter, fur example, attached to a reservoir, such as an Ornmaya reservoir. Puhnonary 
30 administration can also be employed, eg., by use of an inbslrr or nebulizer, and fonnulstioa 



In a s peci fi c cmhodioif nt, it may be desirable to adnrinistei (he pharmaceutical 

for example, and not by way of limitation, by local mfuaan during sur g ery , topm l 
app licat ion, eg., by injection, by nrgani of a catheter, or by means of on faupl i mt , said implant 
being of a parous, non-porous, or gelatinous material, mctotfing membrane*, such as smtsstic 
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i, or fibeo. In one embodiment, administration can be by direct injection into CSF 
or at the site (or former site) of neurodegeneration or to GNS tissue. 

In another embodiment, the compound can be delivered in a vesicle, in particular a 
Kposome (see Langer, Science (1990) 249:1527-1533; Treat et al, in Liposomes in fee 
Therapy of Infectious Disease and Cancer, Lopcz-Berestein and Fidler Liss, New 

York, pp. 353-365 (1989); Lopez-Berestein, ibid, pp. 317-327; see generally ibid) 

m yet another embodiment, fee compound can be delivered in a controlled release 
system. In one embodiment, a pump may be used (see Laager, supra; Scfton, 1987, CRC 
Grit Ret Biotaed. Eng. 14:201; Bucbwald et aL 1980, Surgery 88:507; Saudek et aL 1989, N. 
EngL J. Med. 321:574). In another embodiment, polymeric materials can be used (see 
- Medical Applications of Controlled Release, Langer and Wise (cds.), CRC Pies., Boca Raton, 
Florida (1974); Controlled Drug Bioavailability, Drug Product Design and Performance, 
Smolen and Ball (cds.), Wiley, New York (1984); Ranger and Peppas, J, MacromoL ScL Rev. 
MacromoL Chan. (1983) 23:61; see also Levy et al. Science (1985) 228:190; During et aL 
Ann. Neurol (1989) 25351; Howard et iL J. Neurosurg. (1989) 71:105 ). In yet another 
embodiment, a controlled release system can be placed in proximity of fee therapeutic target, 
te., fee brain, feus requiring only a traction of fee systemic dose (see, e.g., Goodson, in 
Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). 

Other controlled release systems are discussed in the review by Langer (Science 
(1990)249:1527-1533). 

In a specific embodiment where fee compound of fee invention is a nucleic acid 
encoding a protein, fee nucleic acid can be administered in vivo to promote expression of its 
encoded p r ^' n. by constructing it as part of an app ro pria te nucleic acid e xpr e ssi on vector 
and artnirnistering it bo feat it becomes mtracettular, &g., by use of a retroviral vector (see 
VS. Patent No. 4,980,286), or by direct injection, or by use of nricroparticle bombardment 
(e.g. m a gene .gun; Biohstie, Dupont), or coating wife lipids or cell-surface receptors or 
transfecting agents, or by administering it in linkage to a homeobox-lflce peptide which is 
known to enter fee nucleus (see e.g„ Johot et al Proc Nail Acad. ScL USA (1991) 88:1864- 
1868), etc. Alternatively, a nucleic acid can be introduced intracellularly and incorporated 
within host cell DNA for expression, by homologous recombination. 

The present invention also provides pharmaceutical compositions. Such 
compositions comprise a therapeutically effective amount of a compound, and a 
pharrnaceutically acceptable carrier. In a specific embodiment, fee term "phannaceutically 
acceptable" means approved by a regulatory agency of fee Federal or a state government or 
listed in fee ILS. Pharmacopeia or other generally recognized pharmacopeia for use in 
The term "carrier* refers to a diluent, adjuvant. 
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e oil and fee like. Water 



can be sterile hqmds, such as water and oils, including tl 
or synthetic origin, such as peanut oil, soybean oil. mineral oil, & 

Saline solutions and aqueous dextrose and glycerol solutions ca 
carriers, particularly for injectable solutions. Suitable pharmaceutical excipients include 
starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel. sodium stearate, 
glycerol manostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol, 
water, efhanol and the like. The composition, if desired, can also contain minor amounts of 



wetting or emulsifying agents, or pH buffering agents. These compositions can take fee form 
of solutions, suspensions, emulsion, tablets, pills, capsules, powders, sustained -release 
formulations and the like. The composition can be formulated as a suppository, wife 
traditional binders and carriers such as triglycerides. Oral forrnulat 
carriers such as pharmaceutical grades of niartrutol, lactose, starch, i 

phannaceutical carriers are described in "Remington's Pharmaceutical Sciences" by E.W. 
Martin. Such compositions will contain a therapeutically effective amount of fee compound, 

t of carrier so as to provide fee 



form for proper administration to fee subject The formulation should suit fee mode of 

In a preferred embodiment, fee composition is formulated in accordance wife routine 
procedures as a pharmaceutical composition adapted for intravenous administration to human 
Typically, compositions for intravenous administration are solutions in sterile, 
aqueous buffer. -Where necessary, fee composition may also include a solubibzmg 
agent and a local anesthetic such as h'docaine to ease pain at fee site of fee injection. 
Generally, the ingredients are supplied either separately or mixed together in unit dosage 
form, for example, as a dry lyophilized powder or water free concentrate in a hermetically 
se ale d container such as an ampoule or sachette r ad i cating the quantity of active agent. 
Where fee composition is to be administered by infusion, it can be dispensed with an infusion 
bottle containing sterile pharmaceutical grade water or saline. Where the composition is 
a dminis tered by injection, an ampoule of sterile water for injection or saline can be provided 

The compounds of fee invention can be formulated as neutral or salt forms. 
Pharmaceutically acceptable salts include those formed with free »rpfnn groups such as those 
derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed 
with free carboryi groups such as those derived from sodium, potassium, ammonium, 
calcium, ferric hydroxides, isopropylamine, triethylarrhne, 2 -ethyl amino efhanol, m 'sti d i nc, 
procaine, etc 
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The amount of the compound of the mverrtkm which will be effective in the treatment 
of Schizophrenia can be determined by standard clinical techniques. In addition, in vitro 
' assays may optionally be employed to help identify optimal dosage ranges. The precise dose 
to be employed in fee fbnnnhmon will also depend an fee route of ad minis tration, and the 
5 seriousness of the disease or disorder, and should be decided according to the judgment of the 
practitioner and each subject's circumstances. However, suitable dosage ranges far 
intr a v eno us administration are generally about 20- 500 mi crogram s of active compound per 
kilogram body weight. Suitable dosage ranges for intranasal administration are generally 
about 0.01 pg/kg body weight to I mg/kg body weight Effective doses may be extrapolated 
10 from dose-response curves derived from in viav or animal model test systems. 

Suppositories generally contain active ingredient in fee range of 03% to 10% by 
weight; oral formulations preferably contain 10% to 95% active ingredient 

The nrvxntion also provides a phsnriBceutical pack or kit comprising one or more 
containers filled with one or more of fee ingredients of the pharmaceutical compositions of 
15 the invention. Optionally associated wife such containers) can be a notice in fee form 
prescribed by a governmental agency regulating fee inanufecture, use or sale of 
pharmaceuticals or biological products, which notice reflects (a) approval by fee agency of 
niamifkcture, use or sale for lmmm 

20 6. EXAMPLE: IDENTIFICATION OF PROTEINS DIFFERENTIALLY 
EXPRESSED IN THE CSF IN SCHIZOPHRENIA 

Using fee following procedure, proteins in CSF samples from 5 subjects having 
Schizophrenia and 5 control subjects were separated by isoelectric focusing followed by SDS- 
25 PAGE and analyzed. Parts 6.1.1 to 6.1.14 (mclusrve) of fee procedure set forth are hereby 
designated as the "Reference Protocol" 

6.1 MATERIALS AND METHODS 
6.1.1 . Sample rYcwrgfan 

30 A protein assay (Pierce BCA Cat # 23225) was performed on each CSF sample as 

received. Prior to protein separation, each sample was processed far selective depletion of 
i fT tai n j Ti n tf h ig, hi order to mhrr** and shrrplify p rot ein separation and facilTtnrr. analysis by 
removing p rot e in s that may in ter f e te wife or limit analysis of pr oteins of interest See 
International Patent Application No. PCT/GB99AH742, filed June .1, 1999, winch is 

35 incorporated by reference in its entirety; with particular reference to pages 3 and 6 

Removal of albumin, haptoglobin, transferrin and immunogl obin G (IgG) from CSF 
("CSF depletion-) was achieved by an affinity dircsnatagrapby purification step in which fee 
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sample was passed tbrovufe a series of 'Hi-Trap' columns containing immobilized antibodies 
for selective removal of albumin, liaptoglobin and transferrin, and protein G for selective 
removal of imrmmoglobin G. Two affinity columns in a tandem assembly were prepared by 
coupling antibodies to protein G-sepharose contained in Hi-Trap columns (Protein G- 
5 Scpharose Hi-Trap columns (1 ml) Pharmacia Cat No. 17-0404-01). This was done by 
circulating fee foflowing solutions sequentially through the columns: (1) Dulbecco's 
Phosphate Buffered Saline (Gibco BRL Cat No. 14190-094); (2) concentrated antibody 
solution; (3) 200 mM sodium carbonate buffer, pH 835; (4) cross-linking solution (200 mM 
sodium carbonate buffer, pH 835, 20 mM ehmefeylpimelimidate); and (5) 500 mM 
10 efeanolamme, 500 mM Nad A third (un-derivarised) protein G Hi-Trap column was then 
attached to fee lower end of the tandem column assembly. 

The chromatographic procedure was automated using an Akta Fast Protein Liquid 
Chromatography (FPLC) System such that a series of up to seven runs could be performed 
sequentially. The samples were passed through fee series of 3 Hi-Trap columns in which fee 
15 affinity chromatography media selectively bind the above proteins thereby removing them 
from the. sample. Fractions (typically 3 ml per tube) were collected of unbound material 
("Howthrough fractions") feat eluted through the column during column loading and washing 
stages and of bound proteins ("Bound/Elated fractions") that were ctutcd by step elution wife 
Immunopure Gentle Ag/Ab Elution Buffer (Pierce Cat No. 21013). The create containing 
20 unbound material was collected in fractions which were pooled, desalt od/coac&uUated by 
centrifugal ultrafilttatian and stored to await further analysis by 2D PAGE. 

A volume of depleted CSF containing approximately 100-150 ug of total protein was 
aliqnoted and an equal volume of 10% (w/v) SDS (Fmka 71729), 23% (w/v) dithiofereitol 
(BDH443852A) was added. The sample was heated at 95 »C for 5 inins, and then allowed to 
25 cool to 20 "C . \25\d of the following buffer was then added to the sample: 
8M urea (BDH 452043w ) 
4% CHAPS (Sigma C3023) 
65mM dithiotheito] (DTT) 

2% (v/v) Resolytes 33-10 (BDH 44338 2x) This mature was vortexed. and 
30 centrifugedatl30O0rpmfor5rrxinsat 
focusing. 

6.1 2 , IfQClgjfrlG Eowimiug 

Isoelectric focusing (IEF), was pe rf o rm ed using fee Irmnobiliae® DryStrip Kit 
35 (Pharmacia BioTech), following fee procedure described in fee inanufec tn rer's instructions, 
see Instruction* for hnmobQme«> DryStrip Kit, Pluumacia, # 18-1038-63, Edition AB 



(incorporated herein by reference in its entirety). Immobilized pH Gradient (IPG) strips 
(18cm, pH 3-10 non-linear strips; Pharmacia Cat # 17-1235-01) were rehydrated overnight at 



20 *C in a solution of KM urea, 2W (w/v) CHAPS, lOmM DTT, 2% (v/v) Resolytes 3J-10, as 
dc n' lihed in the Imxnobfiine DryStrip Users Manual. For IEF, 50 pi of supernatant (prepared 
as above) was loaded onto a strip, with the cam-loading units being placed at the basic end of 
the strip. The loaded gels were then covered with mineral oil (Pharmacia 17-3335-01) and a 
voltage was immediately applied to the strips according to the following profile, using a 
Pharmacia EPS350OXL power supply (Cat 1 9-3500-0 1 ): 

Initial voltage - 300V for 2 fan 
' Linear Ramp fiom 300V to 3500V over 3hrs 

Hold at 3500V fox 19hts For all stages of tire process, the current limit was set to 
10mA for 12 gels, and the wattage limit to 5W. The temperature was held at 20 °C 



15 6.1,3. rrclF-quilflm 



i SDS-PAfiR 



After the final 19br step, the strips were immed i ately removed and immersed far 10 
rnins at 20 *C in a first solution of the following composition: 6M urea; 2% (w/v) DTT; 2% 
(w/v) SDS; 30% (v/v) glycerol (Fmka 49767); 0.05M Tris/HO, pH 6.8 (Sigma Cat T-1503). 
The strips were removed fiom the first solution and imm e r sed for 10 mins at 20 °C in a 
n of the following composition: 6M urea; 2% "(w/v) iodoacetamide (Sigma I- 



6125); 2% (w/v) SDS; 30% (v/v) glycerol; 0.05M Tris/HO, pH 6.8. After n 
second solution, the stops were loaded onto supported gels for SDS-PAGB according to 
Hochstrasser ct al, 1988, Analytical Biochemistry 173: 412-423 (incorporated herein by 
n its entirety), with modifications as specified below. ' 



6.1.4 — Preparation of smnsataLssta 

The gels were cast between two glass plates of the following dimensions: 23cm wide 
x 24cm long (back plate); 23cm wide x 24cm long with a 2cm deep notch in toe central 19cm 
(front plate). To promote covalcnt attachment of SDS-PAGB gels, the back plate was treated 
with a 0.4% solution of Y-methac^cao'pTOpytaiine in ethanol (BindSilane™; 

Pharmacia Cat. # 17-1330-01). The front plate was treated with (RepelSOane™ Pharmacia 
Cat # 17-1332-01) to reduce adhesion of the geL Excess reagent was removed by washing 
with water, and theplates were allowed to dry. At this stage, both as identification for (he gel 
mH as a ma rfr r r to identify the coated face of the plate, an adhesive bar-code v 
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The dried plates were assembled into a casting box with a capacity of 13 gel 
sandwiches. The top and bottom plates of each sandwich were spaced by means of 1mm 
thick spacers, 25 cm wide. The sandwiches were interleaved with acetate sheets to faci l i ta t e 
separation of the sandwiches after gel polymerization. Casting was then carried out according 
to Hochstrasser et al, op. eft. 

A 9-16% b n ea r polyacrylamidc gradient was cast, extending up to a point 2cm below 
- the level of the notch in the front plate, using the Angelique gradient casting system (Large 
Scale Biology). Stock solutions were as follows. Acrylsmide (40% in water) was from Serva 
(Cat # 10677). The cross-linking agent was PDA (BioRad 161-0202), at a concentration of 
2.6% (w/w) of the total starting monomer content. The gel buffer was 0J75M Tris/HCl, pH 
8.8. The polymerization catalyst -was 0.05% (v/v) TEMED (BioRad 161-0801), and the 
initiator was 0.1% (w/v) APS (BioRad 161- 0700). No SDS was included in the gel and no 
stacking gel was used. The cast gels were allowed to polymerize at 20 *C overmght, and then 
stored at 4 *C in sealed polyethylene bags with 6ml of gel buffer, and were used within 4 



6.1.5 SPS-PAQB 

A solution of 0.5% (w/v) agarose (Fluka Cat 05075) was prepared in running buffer 
(0.025M Tris, 0.1 9SM glycine (Fmka 50050), 1% (w/v) SDS, supplemented by a trace of 
bi^nhophenol blue). The agarose suspens i on was hea te d to 70 *C with sliif mg, until the 
agarose had dissolved. The top of the supported 2nd D gel was filled with die agarose 
solution, and tile equilibrated strip was placed into the agarose, and tapped gently with a 
palette knife until, the gel was intimately in contact with the 2nd D geL The gels were placed 
in the 2nd D r unnin g tank, as described by Amess et aL 1995, Electrophoresis 16: 1255-1267 
(incorporated herein by reference in its entirety). The tank was filled with running buffer (as 
above) until tile level of the buffer was just higher than the top of the region of the 2nd D gels 
which contained poryacrylamide, so as to achieve efficient cooling of the active gel area. 
Running buffer was added to die top buffer compartments formed by the gels, and then 
voltage was applied immediately to the gels using a Consort B-833 power supply. Far 1 hour, 
(he gels were run at 20mA/geL The wattage limit was set to 150W for a tank containing 6 
gels, and the voltage limit was set to 600V. After 1 hour, the gels were then run at 40mA/gel, 

03cm from the bottom of the geL The temperature of the buffer was held at 16 °C throughout 
the run. Gelswerenotna 
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Upon completion of the electrophoresis run, tile gels were immediately removed from 
the tank for fi xa ti on. The top plate of the gel cassette was carefully removed, leaving the gel 
bonded to the bot tom plate. The bottom plate with its attached gel was then placed mtn a ' 
staining apparatus, which can accommodate 12 gels. The gels were completely immersed in 
5 fixative solution of 40% (v/v) ethanol (BDH 28719), 10% (v/v) acetic acid (BDH 1000 1 6X), 
50% (v/v) water (MilliQ- Millipore), winch was continuously circulated over the gels. After 
an ovemight incubation, the fixative was drained from the tank, and the gels were primed by 
immersion in 7-5% (v/v) acetic acid, 0.05% (w/v) SDS, 92.5% (v/v) water for 30 mins. The 

10 hours in a staining solution of Pyridinhnn, 4-T2-{4-(drpentylamino>-2- trifrnuiunicntyipocnyrj 
ethenyTJ-1 -(sulfobutyi)-, inner salt, prepared by diluting a stock solution of this dye (2mg/ml 
in DMSO) in 7.5% (v/v) aqueous acetic acid to give a final concentration of 1J2 mg/1; (he 
staining solution was vacuum filtered through a 0.4um filter (Duropore) before use. ■ 

15 6J .7 Imaging of the ggj 

A computer-readable output was produced by imaging the fhiorescently stained geb 
with tin Apollo 2 y*rm*r (Oxford Glycosciences, Oxford, UK) described in section 5.1, 
supra. This scanner has a gel carrier with four integral fluorescent marker s (Designated Ml, 
M2, M3, M4) that are used to correct the image geometry and am a quality control feature to 

For scanning the gels were removed from (he stein, no t ed with water and allowed to 
air dry briefly, and imaged on (he Apollo 2. After imaging, the geb were sealed m 
polyethylene bags containing a small volume of staining solution, and (hen stored at 4 *C 

25 u £ Dirial Anatoli of the Bad* 

The data were processed as described in US. Application Serial No. 08/980,574, 
(published as WO 98/23950) at Sections 5.4 and 5 J (incorporated herein by reference), as set 
forth more particularly below. . 

The output from tile scanner was first processed using tile MELANtB® II 2D PAGE • 
30 analysis pro gr am (Release 22, 1997, BioRad Laboratories, Hercules, California, Cat. * 170- ' 
7566) to antodetect me registration points. Ml, M2, M3 and M4; to antocrop the images (£.&, 
to eliminate signals originating from areas of (be scanned image lying outside the b in in juri es 
of die geL ££. (he ir f ^ m i rr frame); to filter out artifacts due to dust; to d rrtefft and quantify 
features; and to create image files in GIF frrrmwt Fea t ures were detected using the following 



35 




Laplaoan threshold 50 
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Partials threshold 1 
Saturation- 100 
Peakedness—O 
Minimum Perimeter " 10 

5 

JLL2 Assignment of pi and MW Valqe*. 

Landmark identification was used to determine the pi and MW of features d etecte d in 
the images. Twelve landmark features, designated CSF1 to CSF12, were identified in a 
standard CSF image obtained from a pooled sample. These landmark features are identified 
10 in Figure 1 and were assigned the pi and/or MW value3 identified in Table XV. 



Name 


Pi 


MW 

(Da) 


Name 


PJ 


MW 

(Da) 


CSF1 


6.96 


165230 


CSF7 


4.78 


41340 


CSF2 


5.39 - 


.141700 


CSFB 


9.2 


40000 


CSF3 


&29 


100730 


CSFS 


SJS 


31900 


CSF4 


5.06 


71270 


CSF10 


6.94 


27440 


CSFS 


7.B0" 


68370 


CSF 11 


5-8 


23890 


CSF6 


5.57 


48090 


CSF 12 


6.43 


10860 



As many of these landmarks as possible were identified in each gel image of file 
dataset Each feature in (be study gels was (ben assigned a pi value by linear interpolation or 
extrapolation (using the MELANIBSk-II software) to (be two nearest landmarks, and was 
15 assigned a MW vame by linear interpolation or extrapolation (using (be MHLANIB&-II 
software) to the two nearest landmarks 

6.1.10 Matching With Primary M»«trr Tm Wf * 

Imago were edited to remove gross artifacts such as dust, to reject images which had 
20 gross abnormalities such as mo l in g of protein features, or were of too low a loading or 
overall image intensity to allow identification of more than the most intense features, or were 
of too poor a resolution to allow a cc ui alc tt«-n-*^<m of features. Images were then compared 
by pairing with one common image from the whole sample set. This common r"»g^ file 
"primary master image", was selected on (he basis of protein load (iiminiimi load ran^'rtt nl 
25 with m a xmurm feature detection), a well resolved myoglobin region, (myoglobin was used as 
an intern al standard), and general image quality. Additionally, (he primary p™**" - image was 
ch os en to be an image which appeared to be generally representative of aU those to be 
included in the snalysia. (This process by which a primary master gel was judged to be 
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representative of the study gels was rechecked by the method described below sad in the 
event that the primary master gel was seen to be unrepresentative, it was rejected and the 

r gel was found.) 



c primary c 

Each of the remaining study gel images was individually matched to the primary 
master image such that common protein features were paired between the primary master 
image and each individual study gel image as described below. 



6-1,11 Cross-matching Between Samples 

To facilitate statistical analysis of large numbers of samples for purposes of 
identifying features that are differentially expressed, the geometry of each study gel was 
adjusted for maximum alignment between its pattern of protein features, and that of the 
primary master, as follows. Each of the study gel images was individually transformed into 
the geometry of the primary master image using a multi-resolution warping proced u re. This 
procedure corrects the image geometry for the distortions brought about by small changes in 
the physical parameters of the electrophoresis separation process than one sample to another. 
The observed changes are such that the distortions found are not simple geometric distortions, 
but rather a smooth flow, with variations at both local and global scale, 

' The fundamental principle in multi-resolution modeling is that smooth signals may be 
modeled as an evolution through 'scale space', in which details at successively finer scales are 
added to a low resolution approximation to obtain the high resolution signal This type of 
model is applied to the flow field of vectors (defined at each pixel position on the reference 
image) and allows flows of arbitrary smoothness to be modeled with relatively few degrees of 
freedom. Each image is first reduced to a stack, or pyramid, of images derived from the 
initial image, but smoothed anA reduced in resolution by a factor of 2 in each direction at 
every level (Gaussian pyramid) and a corresponding difference image is also computed at 
each level, representing the difference between the smoothed image and its progenitor 
(Laplacian pyramid). Thus the Laplacian images rep res ent the details in the image at 



To estimate the distortion between any 2 given images, a calculation v 
at level 7 in the pyramid (Le. after .7 su cce s siv e reductions in resolution). The Laplacian 
images were segmented into a grid of 16x16 pixels, with 50% overlap between adjacent grid 
positions in bom directions, and the cross correlation between corresponding grid squares on 
the reference and the test images was computed. The distortion displacement was then given 
by the location of the r"*»i™y m in the correlation matrix. After all displacements had been 
calculated et b particular level, they were interpolated to the next level in the pyramid, applied 
to the test image, and then further corrections to the displacements were calculated at the next 
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The warping process brought about good alignment between the c 
the primary master image, and the images for the other samples. The MELANTE® H 2D 
PAGE analysis program was used to calculate and record approximately 500-700 matched 
y master and each of the other images. The accuracy of this 
s significantly enhanced by the alignment of the images in the manner described 
above. To improve accuracy still further, all pairings were finally examined by eye in the 
MelView interactive editing program and residual recognizably incorrect pairings were 
removed. Where the number of such recognizably incorrect pairings exceeded the overall 
reproducibility of the Preferred Technology (as measured by repeat analysis of the- same 
biological sample) the gel selected to be the primary master gel was judged to be 
insufficiently representative of the study gels to serve as a primary master geL In thai case, 
the gel chosen as the primary master gel was rejected, and different gel was selected as the 
primary master gel, and the process was repeated. 

All the images were men added together to create a composite master image, and the 
positions and shapes of all the gel features of all the component images were super-imposed ■ 
onto this composite ma ste r as described below. 

Once all the initial pairs had been computed, corrected and saved, a second pass was 
1 (unwarped) images were transformed a second time to the 



geometry of the primary master, this time using a flow field computed by smooth 
mterpolation of the multiple tie-points defined by the centroids of the paired gel features. A 
composite master image was thus generated by initialising the primary master image with its 
feature descriptors. As each image was transformed into the primary master geometry, it was 
digitally summed pixel by pixel into the composite master image, and the features that bad not 
been paired by the procedure outlined above were likewise added to the composite master 
image description, with their centroids adjusted to the master geometry using the flow field 



25 



The final stage of processing was applied to the composite master image and its 
feature descriptors, which now represent all the features from all the images in the study 
transformed to a common geometry. The features were grouped together into linked sets or 
30 "clusters", according to the degree of overlap between them. Each cluster was then given a 
unique identifying index, the molecular cluster index (MCI), 

An MCI identifies a set of matched features on different images. Thus an MQ 
represen t s a protein or proteins eluting at equivalent positions in the 2D separation in different 



6,14^. Construction of Profiles 
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After matching all component gels in the study to the final composite ma 
the intensity of each feature was measured and stored. The end result of this analysis was the 
generation of a digital profile which contained, for each identified feature: 1) a unique 
identification code relative to corresponding feature within the composite master image 
(MCI), 2) the x, y coordinates of the features within tire gel, 3) the isoelectric point (pi) of the 
SFs, 4) the apparent molecular weight (MW) of the SFs, 5) the signal value, 6) the standard 
deviation for each of the preceding measurements, and 7) a method of linking the MCI of 
each feature to the m-a^ti-r gel to which this feature was matched. By virtue of a Laboratory 
Information Management System (LTMS), fins MCE profile was traceable to the actual stored 
gel from which it was generated, so that proteins identified by computer analysis of gel profile 
databases could be retrieved. :The UMS also permitted the profile to be traced back to an 



6.1.13. Sta tisfjf?! Apah^" of the Profiles 
The 



c used in the order xn 



which they are listed to identify SFs from the MOs within the mastergroup- 

(a) The Wflcoxon Rank-Sum test. This tost was performed between the control and 
the Schizophrenia samples for each MCI basis. The Mds which recorded a p- value less man 
or equal to 0.O5 were selected as statistically significant SFs with 95% selectivity. 

(b) A second non-overiappmg selection strategy is based on the fold change. A fold 
change representing the ratio of the average normalized protein abundances of the SFs within 
an MO, was calculated for each MCI between each set of controls and Schizophrenia 
samples. An 80% confidence limit for the mean of the fold changes was calculated. The MOs 
with fold changes which fall outside the confidence limit were selected as SFs which met the 
criteria of the significant fold change threshold with 80% selectivity. Because the MCI fold 
changes are based on an 80% confidence limit, it follows that the significant fold change 
threshold is itself 80%. 

(c) A third non-overlapping selection strategy is based on qualitative presence or 
abiETirff alone. Using this procedure, a percentage feature presence was calculated across the 
control samples and Schizophrenia samples for each MCI which was a potential SF based on 
such qualitative criteria alone, Le. presence or absence. The MCLs which recorded a 
p e rcenta ge feature presence of 80% or more on Schizophrenia samples and a percentage 
feature presence of 20% or less on control samples, were selected as the qualitative 
differential SFs with 80% selectivity. A second group of qualitative Differential SFs with 80% 
selectivity were formed by those Mds which recorded a percentage feature presence of 80% 

d a p er ce ntage feature presence of 20% or less on 
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Application of these three analysis strategies allowed SFs to be selected on the basis 
of; (a) statistical significance as measured by the Wilcoxon Rank-Sum test, (b) a significant 
fold change threshold with a chosen selectivity, or (e) qualitative differences with a chosen 



6.1.14 Recovery a 



is of selected preterm 



Proteins in SFsT were roboticafly excised , and processed to generate tryptic digest 
peptides. Tryptic peptides were analyzed by mass spectrometry using a PcrSeptive 
Biosystems Voyager- DETM STR Matrix-Assisted Laser Desorption Ionization Ihne-of- 
10 Flight (MALDI-TOF) mass spectrometer, and selected tryptic peptides were analyzed by 
tandem mass spectrometry (MS/MS) using a Micromass Quadrupolc Timo-of-Flight (Q-TOF) 
mass spectrometer (Micromass, Araincham, UJC) equipped with a iianoflowTM 
electrospray Z-spray source. For partial amino acid sequencing and identification of SPIs 
uninterpreted tandem mass spectra of tryptic peptides were searched using the SEQUEST 
15 search program (Eng et aL 1994. J. Am Soc Mass Speetrom. 5576-989), version v.Cl. . 
Criteria for database identification included: the cleavage specificity of trypsin; the detection 
of a suite of a, b and y ions in peptides returned from the database, and a mass increment for 
all Cys residues to account for carbami dometby lati on. The database searched was datab a s e 
constructed of protein entries in the non-redundant database held by the National Centre for 
20 Biotechnology Information (NCBI) which is accessible at http://www.ncb i .ntm .nih. gov/. 
Following identification of proteins through spectral- spectral correlation using the SEQUEST 
program, masses detected in MALDI-TOF mass spectra were assigned to tryptic digest 
peptides within the proteins identified. In cases where no amino acid sequences could be 
identified through searching with uninterpreted MS/MS spectra of tryptic digest peptides 
25 1"™E the SEQUEST program, tandem mass spectra of the peptides were mterpreted 
I methods known in the art. (In the case of interpretation of low-energy 
a of peptide ions see Gaskell et aL 1992, Rapid C orrmrim . Mass 

Speetrom. 6:658-662) 



30 EXAMPLE: DIAGNOSIS AND TREATMENT OF SCHIZOPHRENIA 

The following example illustrates the use of a SP1 of the invention far screening or 
diagnosis of S chizo phrenia, determining the prognosis of a Schizophrenia ■ p a tien t, or 
monitoring the effectiveness of Schizophrenia therapy. The following example also illustrates 
the use of modulators (e^g., agonist or antagonists) of a SPI of the invention to treat or prevent 

Neuronal pentraxira (NP-1' and NP-2) are e xpr e s sed p redominan tly in the nervous 
system and belong to the pentraxin protein family- that also includes scrum amyloid P 
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component (AP) and C-rcactivc proton (CRP) (Schlimgcn et at, (1995) Neuron 3. 519-526; 
Omets LA. et al, (1996) Genomics 36\543-545) and neuronal activity-regulated pentraxin 
(NARP) (Tsui et al, (1996) J Neurosci 1 6, 2463-2478). NP-1 and NP-2 have a putative role in 
the uptake of synaptic macro molecules during synaptogenesis and plasticity (Dodds DC et aL 
5 (1997) J Biol Chem272, 21488-94). Addition of NP1 to glial cultures renders them 
susceptible to tsipoxrn toxicity (Dodds DC et aL supra). The expression of NP-1 (SF-223, 
SPI-1 1 8) has been shown herein to be significantly increased in the cerebrospinal fluid (CSF) 
of subjects having Schizo phren ia as compared with the CSF of subjects free from 
Schr2ophrema (sec Table H). Thus, quantitative detection of NP-1 in CSF can be used to 
10 diagnose Schizophrenia, determine the pr o gr ession of Schizophrenia or monitor the 
effectiveness of a therapy for Schizophrenia. 

We also identified a putative human protein (SPI-206), the neuronal pentraxin 
receptor (hNPR). whose gene is located on cbrornosorne 22q 123-132 (accession ID 
AL008583), an ortholog of the rat neuronal pentraxin receptor (rNPR) (Kirkpatrick LL et al, 
15 (2000) J Biol Chem. 275, 17786-92; Dodds DC et al, supra). SPI-206 is 87% identical at tie 
peptide sequence level to rNPR. The rat protein, a putative integral membrane pentraxin, has 
49 and 48% identity to neuronal pentraxin 1 and neuronal pentraxin 2, respectively (Dodds 
DC et aL supra). rNPR is expressed on die cell membrane and can form beteropentamen with 
NP1 and NP2 that can be released from cell membranes (KMpatricX et aL supra). hNPR 
20 (SPI-206) has 48% homology with serum amyloid P, a protein that has been described for its 
role in amyloid deposition, which is delayed in mice with targeted deletion of the serum 
amyloid P component gene (Botto et aL (1997) Nat Med. 3(8), 855-9). The expression of 
hNPR (SF-342, SPI-206) has been shown herein to be significantly increased in the 
cerebrospinal fluid (CSF) of subjects having Schi zophr enia as compared with the CSF of 
25 subjects free from Schizophrenia (see Table II). Thus, quantitative detection of hNPR in 
CSF can be used to diagnose Schizophrenia, determine the progression of Schizophrenia or 
monitor the effectiveness of a therapy for Schizophrenia. 

In one embodiment of the invention, compounds that modulate (e.g., upregulate or 
downregulate) the expression, activity or both the expression and activity of NP-1 or hNPR 
30 are administered to a subject in need of treatment or for prophylaxis of Schizophrenia. 
Antibodies mat modulate the expression, activity or both the expression and activity of NP-1 
or hNPR are suitable far this purpose. In addition, nucleic acids coding for all or a portion of 
NP-1 or hNPR, or nucleic acids complementary to ail or a portion of NP-1 or hNPR, may be 
achninistcred. NP-1 or hNPR, or fragments of the NP-1 or hNPR polypeptide may also be 

The invention also provides screening assays to identify additional compounds- that 
modulate the expression of NP-1 or activity of NP-1. Compounds that modulate the 
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expression of NP-1 in vitro can be identified by comparing the expression of NP-1 in ccfli 
treated with a test compound to tile expression of NP-1 in cells treated win a control 
compound (e.g, saline). Methods for detecting expression of NP-1 are known in the art and 
include measuring the level of NP-1 RNA (e-g, by northern blot analysis or RT-PCR) and 
5 measuring NP-1 protein (e.g., by immunoassay or western blot analysis). Ccarrpounds that 
modulate the activity of NP-1 can be identified by comparing the ability of atest comrxrand to 
agonize or antagonize a function of NP-1, such as its affects on synaptogencsifl or plasticity or 
its binding to hNPR, to the ability of a control compound (eg, saline) to inhibit (he same 
function of NP-1. Compounds capable of modulating NP-1 binding to its receptor or NP-1 

10 activity are identified as compounds suitable for further development as a compound useful 
for the treatment of Schizophrenia. 

Binding between NP-1 and its receptor can he determined by, for example, contacting 
NP-1 with cells known to express the hNPR and assaying the extent of binding between NP-1 
. end the hNPR cell surface receptor, or by contacting NP- 1 with hNPR in a cell-free assay, teu, 

15 an assay where the NP-1 and hNPR are isolated, and. preferably, rrcombmnntiy produced, 
and assaying the extent of binding between NP-1 and hNPR. Through the use of such assays, 

NP-1 to hNPR. 

Compounds identified in vitro that affect the expression or activity of NP-1 can be 
20 tested in vivo in animal models of Schizophrenia, to determine their therapeutic efficacy. 

EXAMPLE: TISSUE SPECIFIC EXPRESSION OF SPI-206 
Real time quantitative RT-PCR (Head, CA, Stevens, J, Ltvalc, K_J. ft Williams, 
. PJvL Real time quantitative PCR. Genome Res. 6, 986-994 (1996); Morrison, T3., Weds, 

25 J J. & Wittwer, C.T. Quantification of low-copy transcripts by continuous SYBR Green I 
monitoring during amplification. Biotechniquea 24, 954- 958 (1998)) was utilized to analyze 
the distribution of SPI-206 mRNA in normal human tissues (Fig 3). The primers used for 
PCR were taken from the 3' untranslated region of Genbahk entry AL162057, and were as 
follows: sense, 5' acacccaaacatcttggcatcc 3', anti sense, 5' te > ft B ^flt R g» g «t» ggg «..n. 3'. 

3D Reactions containing lOng cDNA, SYBR green sequence detection reagents (PE Biosystems) 
and sense and antisensc primers were assayed on an ABI770O sequence detection system (PE 
Biosystems). The PCR conditions were 1 cycle at 50°C for 2 min, 1 cycle at 95°C for 10 imn, 
and 40 cycles of 95°C for 15s, 55°C for Inrin. The accumulation of PCR product was 
measured in real tune as the increase in SYBR green fluorescen ce , and the data were analyzed 

35 using the Sequence Detector program vl.63 (PE Biosystems). Standard curves relating 
initial te u i pl a t e copy number to fluorescence and amplification cycle were generated using the 
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amplified PCR product as a template, and were used to calculate SPI-206 copy number in 
each sample. 

Figure 3 clearly shows the brain specificity of SPI-206 (up to 2300 copy numbeong 
cDNA), with low systemic levels (maximum 91 copy number/ng cDNA in fetal lung tissue). 

5 

EXAMPLE: TISSUE SPECIFIC EXPRESSION OF SPI-238 AND SFI-240 
We used real time quantitative RT-PCR (Heid et aL 1996; Morrison et aL 1998) to 
analyze the distribution of SPI-238 and SFI-240 mRNA in normal human tissues (Figure 5). 
The distribution of SPI 238/240 mRNA was restricted in the body and elevated in all parts of 

Real time quantitative RT-PCR (Had, CLA, Stevens, J., Livak, K_J. & Williams, 
P-M. Real time qrianthative PCR. Genome Res. 6, 986-994 (1996); Morrison, T.B., Weis, 
JJ. ft Wittwer, CT. Quantification of low-copy transcripts by COTtinuous SYBR Green I 
monitoring during amplification. Biotechniques 24, 954- 958 (1998)) was utilized to analyze 

15 the distribution of SPI 238/240 mRNA in normal human tissues (Figure 5). The primers used 
for PCR were derived from the SPI-238 and SFI-240 coding region, and were as follows: 
sense, 5' atggaagnggctggctctgttg 3', antisentC, 5' aagagatgggtacrtccagagg 3'. Reactions 
containing lOng cDNA, SYBR green sequence detection reagents (PE Biosystems) and sense 
and antisense primers were assayed on an ABI7700 sequence detection system (PE 

20 Biosystems). The PCR conditions were 1 cycle at 50*C for 2 ™™, 1 cycle at 95*C for 10 mm, 
and 40 cycles of 95*C for 15s, 65 *C for 1mm. The accumulation of PCR product was 
.measured in real time as the increase in SYBR green fluorescence, and the data were analyzed 
using the Sequence Detector program vl.63 (PE Biosystems). Standard curves relating 
initial template copy number to fluorescence and amplification cycle were generated v«?ng the 

25 amplified PCR product as a template, and were used to calculate SPI 238/240 copy number in 

. Figure 5 clearly shows the brain specificity of SPI 238/240 (up to 4100 copy 
numbenng cDNA), with low systemic levels (maximum 83 copy number/ng cDNA in liver 

30 

. EXAMPLE: PREDICTIVE ANALYSIS OF SPI-238 AND SPI-240 
Although the amino acid sequence shown in Figure 4A shares 44% identity with a 
putative human protein derived from a conceptual translation of the. cDNA CAB 07646.1 
(available at http://www .nehi ntm nTV> grw/i- n i nj/ ), do function b»« b een assigned to 
35 CAB07646.1. PSORT (NafcaL K. and Ksnehisa, M, A knowledge base for predicting protein 
localization sites in cufcaryofic cells. Genomics 14, 897-911. (1992)) analysis of the amino 



WO 01/63293 PCT/GBOl/00783 
139 

acid sequence shown in Figure 4 identifies only a signal sequence at amino acids 1-20, with 
proteolytic cleavage predicted between amino acids 20 and 21. 

Thus the mRNA expression and protein structure analyses are consistent with this 
protein being secreted from brain tissues and being assayable m CSF. 

5 

The present invention is not to be limited in terms of foe . particular embodiments 
described in this application, which are intended as single illustrations of individual aspects of 
the invention. Functionally equivalent methods and appara tus within the scope of the 
invention, in addition to those enumerated herein, wfll be appa rent to those skilled in the art 
1 0 from foe foregoing description and accompanying drawings. Such modifications and 
variations are intended to fall within foe scope of the appended claims. The contents of each 
reference, patent and patent application cited in this application is hereby incorporated by 
reference in its entirety. 
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WE CLAIM: 

1. A method for screening, diagnosis or prognosis of Schizophrenia in a subject, 
for determining the stage or severity of Schizophrenia in a subject, for identifying a subject at 
5 risk of developing Schizophrenia, or for monitoring the effect of therapy administered to * 
subject having Schizophrenia, said method co m p r ising: 

(a) analyzing a test sample of body fluid from the subject by two dimensional 
electrophoresis to generate a two-dimensional array of features, said array comprising at least 
one chosen feature whose relative abundance correlates with the presence, absence, stage or 
10 severity of Schizophrenia or predicts the onset cr course of Schizophrenia; and 

(b) comparing the abundance of each chosen feature in the test sample with 
the abundance of that chosen feature in body fluid from one or more persons. free from 
Sdnzophrcnia, or with a previously determined reference range for that feature in subjects 
free from Schizophrenia, or with the abundance at least one Expression Reference Feature 
15 (ERF) in the test sample. 

Z The method of claim 1 , wherein the body fluid is cerebrospinal fluid (CSF). 

3. The method of claim 1 or claim 2, wherein said method is for screening or 
20 diagnosis of Schizophrenia and the relative abundance of at least one chosen feature 

corr e la t es with the presence or a b s e n c e of Schizophrenia. 

4. The method of claim 1 or claim 2, wherein said method is for monitoring the 
effect of therapy administered to a subject having Schizophrenia and the relative abundance 

25 of at least one chosen feature correlates with the seventy of Schizophrenia. 

5. The method of claim 2, wherein step (b) comprises comparing the abundance 
of each chosen feature in the sample with the abundance of that chosen feature in CSF from 
one or more persons free from Schizophrenia or with a previously determined reference range 

30 for that chosen feature in subjects free from Schizophrenia. 

6. The method of claim 1 or claim 2, wherein step (b) co mp rises detecting one 
ox more of me following Schizophrenia-Associated Features (SFs): SF-14, SF-16, SF-17, SF- 
18, SF-19, SF-20, SF-21, SF-22, SF-23, SF-24, SF-25, SF-26, SF-27, SF-28, SF-29, SF-30, 

35 SF-31, SF-32, SF-33, SF-34, SF-35, SF-36, SF-37, SF-38, SF-39, SF-40. SF-41. SF-42, SF- 
43. SF-44, SF-45, SF-46, SF-47, SF-48, SF-49, SF-51, SF-52, SF-53, SF-55, SF-56. SF-S7, 
SF-58, SF-80, SF-81, SF-82, SF-83, SF-84, SF-85, SF-86, SF-S7, SF-88, SF-89, SF-90, SF- 
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91, SF-92, SF-93, SF-94, SF-95, SF-96, SF-97, SF-98, SF-99, SF-100, SF-101, SF-102, SF- 
103, SF-104, SF-105, SF-106, SF-107. SF-108, SF-109, SF-110, SF-111, SF-112, SF-113, 
SF-114, SF-115, SF-116, SF-I17, SF-118, SF-119, SF-120, SF-123. SF-124, SF-125, SF-126. 
SF-130, SF-131, SF-132, SF-135, SF-136, SF-137, SF-139, SF-141, SF-142, SF-143, SF-144, 
5 SF-147, SF-148, SF-150, SF-151, SF-153, SF-154, SF-155, SF-157, SF-158, SF-159. SF-160, 
SF-161, SF-162, SF-163, SF-164, SF-165, SF-166, SF-167. SF-168, SF-169, SF-170, SF-171, 
SF-172, SF-173, SF-174, SF-175, SF-176, SF-177, SF-178, SF-I79, SF-180, SF-181, SF-182, 
SF-183, SF-184, SF-186, SF-187, SF-188, SF-189, SF-190, SF-191, SF-194, SF-195, SF-196, 
SF-197. SF-198, SF-199, SF-200, SF-201, SF-202, SF-203. SF-204, SF-208, SF-2Q9, SF-21 1, 

10 SF-212, SF-213, SF-21 5, SF-21 6, SF-21 7, SF-21 8, SF-21 9, SF-220, SF-22 1, SF-222, SF-226, 
SF-227, SF-228, SF-229, SF-230, SF-23 1, SF-232, SF-23 3, SF-235, SF-237, SF-23 8. SF-23 9, 
SF-242, SF-243, SF-244, SF-248, SF-249, SF-250, SF-255, SF-257, SF-258, SF-26 1, SF-262, 
SF-264, SF-265, SF-267, SF-268, SF-269, SF-271, SF-272, SF-273, SF-280, SF-282, SF-283, 
SF-2S6, SF-289, SF-29 1. SF-292, SF-293, SF-294, SF-296, SF-300, SF-301, SF-302, SF-303, 

15 SF-304, SF-306, SF-307, SF-309, SF-312, SF-317, SF-320, SF-321, SF-322, SF-324, SF-326. 
SF-327, SF-332, SF-333, SF-336, SF-340, SF-348, SF-349, SF-352, SF-358, SF-368, SF-369, 
SF-370, SF-371. SF-372,SF-373; SF-374, SF-375, SF-376, SF-377, SF-378, SF-379, SF-380, 
SF-381, SF-382, SF-383, SF-384, SF-385, SF-386, SF-387, SF-388, SF-389, SF-390, SF-391, 
SF-392, SF-393, SF-394, SF-395, SF-396, SF-397, SF-398, SF-399, SF-400, SF-401, SF-402, 

20 SF-403, SF-404, SF-40S, SF-406, SF-407, SF-408, SF-409, SF-410, SF-41 1, SF-412, SF-413, 
SF-414, SF-415. SF-416, SF-417, SF-418, SF-419, SF-420, SF-42 1, SF-422,SF-423, SF-424, 
SF-425, SF-426, SF-427, SF-428, SF-429, SF-430, SF-431, SF-432, SF-433, SF-434. SF-435, 
SF-436, SF-437, SF-438, SF-439, SF-440, SF-44 1, SF-442, SF-443, SF-444, SF-445, SF-446, 
SF-447, SF-448, SF-449, SF-450, SF-45 1, SF-452, SF-453, SIMM, SF-455, SF-456, SF-457, 

25 SF-458, SF-459, SF-460, SF-461, SF-462, SF-463, SF-464, SF-465, SF-466, SF-467, SF-458, 
SF-469, SF-470, SF-471, SF-472, SF-473, SF-474, SF-475, SF-476, SF-477, SF-478, SF-479, 
* SF-480, SF-48 1, SF-482, SF-483, SF-484, SF-485, SF-486, SF-487, SF-488, SF-489, SF-490, 
SF-491, SF-492, SF-493, SF-494, SF-495, SF-496, SF-497, SF-498, SF-499, SF-500, SF-501, 
orSF-502. 

30 

7. The method according to claim 1, 2, or 5, wherein step (a) comprises 
isoelectric focussing followed by sodium dodccyl sulfate poryacrylamide gel electrophoresis 
(SDS-PAGEJ. 

35 8. A method for screening, diagnosis cr prognosis of Schizophrenia m a subject, 

for determining the stage or severity of Schizophrenia in a subject, for identifying a subject at 
risk of developing Schizophrenia, or for monitoring the effect of therapy administered to a 
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subject having S chiz op h renia, said method c ompri sing detecting, in a sample of cerebro s p i nal' 
Quid from the subject, at least one of the following Schizophrenia- Associated Protein 
Isofonns <SPIs): SPT-6, SP1-7, SPI-8,. SPI-9, SPI-10, SPI-11, SPI-13, SPI-15, SPI-16, SPI-17, 
SPI-18, SPI-19, SPI-20, SPI-21, SPI-23, SPI-24, SPI-25, SP1-26, SPI-28, SPI-29, SPI-30, 
5 SP1-32, SPI-33, SPI-34, SH-35, SH-36, SPI-38, SP1-39, SPl^ll. SFl-42, SPI-43, SPI-44, 
SPI-54, SPI-56, SPI-S7, SPI-58, SPI-59, SPI-oO, SPI-62, SPI-63, SPI-65, SP1-67, SFI-69, 
. SPI-T73, SPI-74, SH-75, SPI-76, SPI-77, SPI-78, SPI-80, SP1-81, SPI-82, SPI-83, SPI-85, 
SPI-87, SPI-88, SPI-9 1, SPI-92, SPI-93, SPI-95, SPI-96, SPI-97, SPI-99, SPI-100, SPI-101, 
SFI-105, SPH07, SP1-113, SPI-U4, SPI-1I5, SPH18. SP1-122, SPI-123, SPI-124, SPI-127. 
SPI-129, SPI-130, SP1-132, SPI-133, SPI-138, SPI-139, SPI-141, SPI-142, SP1-143, SP1-151, 
SPI-152, SPI-154, SPI-15S. SPI-164, SPI-166, SP1-167, SPI-169, SP1-170, SPI-175, SPI-I76, 
SPI-179, SPI-18I, SP1-182, SPI-183, SPI-184, SPI-185, SPI-189, SPI-190, SP1-193, SPI-195, 
SP1-200, SPI-205. SP1-206, SPI-21 1, SPI-213, SPI-214. SPI-231, SPI-232, SPI-233, SPI-234, 
SP1-235, SPI-236, SPI-237, SPI-238, SPI-239, SPI-240, SPI-241, SPI-242, SPI-243. SPI-244, 
SPI-245, SPI-246, SP1-247, SPI-248, SPI-249, SP1-250, SPI-25 1, SPI-252, SPI-253, SPI-254, 
SPI-255, SPI-257, SP1-258. SPI-259, SP1-261, SP1-262, SPI-263, SPI-264, SPI-265, SPI-266, 
SFJ-267, SPI-268, SPI-269. SPI-270, SPI-273, SP1-274, SPI r 275, SPI-278, SPI-28 1, SPI-285, 
SPI-289. SPI-290, SPI-296, SPI-302, SPI-303, SP1-306, SPI-312, SPI-321, SP1-322, SPI-323, 
STT-324, SPI-325. SPI-326, SPI-327, SPI-328. SPI-329, SPI-33 1, SPI-332. SPT-334, SPI-335, 
SPI-336, SPI-337, SPI-338, SPI-339, SPI-340. SPI-34 1, SPT-342, SPI-343. SPI-344, SPI-345, 
SPI-346, SPI-348, SP1-349, SPI-352, SPI-353. SPI-354, SPI-355, SFI-357, SPI-359, SPI-360, 
SPI-361, SPI-362, SPI-363, SPI-365, SPI-367, SPI-369, SH-370, SPI-372, SPI-375, SPI-376, 
SPI-379, SPI-381, SPI-382, SPI-383, SH-384. SPI-385, SPI-387, SPI-388, SP1-389, SPI-390, 
SPI-391, SPI-392, SPI-393, SPI-394, SPI-397, SPI-398. SPI-399, SPI-400, SPI-401, SPMQ2, 
SPI-403, SPI-404, SP1-405, SPI-406, SPI-407, SPI-408, SPI-409, SPM10, SP1-411, SPI-412, 
SPI-4I3, SPI-414, SPI-415, SPI-416, SH-417, SP1^18, SPI-419, SPI-420, SPI^t21, SPI-422, 
SPI-423, SPI-424. SPI-425. SPI-426, SPI-427, SPI-428, SPI-429, SPI-430, SPM31, SPI-432, 
SPI-433, SPT-434, SPI-435, SPI-436, SPI-437, SPI-438, SPI-439, SPI-440, SPI-44 1, SPI-442, 
SPI-443, SPI-444, SPI-445, SPI-446, SP1-447, SPI-448, SPI-449, SPI-450, SPI-451, SPI-452, 
SPI-453, SPI-454, SPI-455, SPI-456, SPI-457, SP1-458, SPI-459, SPI-460, SPI-461, SPI-462, 
SPI-463, SPI-454, SPI-465, SPI-466, or SPI-467. 

9. The method according to claim 8, whexem the step of detecting comprises 
testing at least one aliquot of the sample, said step of testing comprising: 

(a) contacting the aliquot with an antibody that is hnmunospecific for a preselected 

SPtand 
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(b) measuring any binding that has occurred between the antibody and at least one 
species in the aliquot 

10. The method according to claim 9, wherein the antibody is a monoclonal 
5 antibody. 

11. The method according to claim 9, wherein the step of detecting comprises 
testing a plurality of aliquots with a plurality of antibodies for detection of a plurality of 
preselected SFIs. 

10 

12. The method according to claim 11, wherein the antibodies are monoclonal 

13. A preparation comprising one of the following isolated Sdnzophrenia- 
15 Associated Protein Isofonns (SPIs): SPI-6, SPI-7, SPl-8, SPI-9, SPH 0, SP1- 1 1, SPI-13, SPI- 
15, SPI-16, SPI-17, SPI-18, SPI-19, SP1-20, SPI-21, SPI-23, SPI-24, SPI-25, SPI-26, SPI-28, 
SPI-29, SPI-30, SPI-32, SPI-33, SPI-34, SPI-35, SFI-36, SPI-38, SPI-39, SPI-41, SPI-42, 
SPI-43. SPI-44, SPI-54, SPI-56, SPI-57, SPI-58, SPI-59, SPI-60, SPT-62, SPI-63, SPI-65, 
SPI-67, SPI-69. SPI-73, SPI-74, SPI-75, SPI-76, SPI-77, SPI-78, SPI-80, SPI-81. SP1-82, 

20 SPI-83, SPI-85, SPI-87, SPI-88, SPI-91, SPI-92, SPI-93, SPI-95, SPI-96, SPI-97, SPI-99, 
SPI-100, SPI-101, SPI-105, SPI-107, SPI-113, SPI-114, SPI-115, SPI-118, SPI-122, SPI-123, 
SPI-124, SPI-127, SPI-129, SPI-130, SPI-I32, SP1-133, SPI-138, SPI-139, SPI-141, SPI-142, 
SPI-143, SPI-151, SPI-152, SPI-154, SP1-155, SPI-164, SPI-166, SPI-167, SPI-169, SPI-170, 
SPI-175, SPI-176, SPI-179, SPI-181. SPI-182, SPI-183; SPI-184, SPI-185, SPI-189, SPI-190, 

25 • SPI-193, SPI-195, SPI-2O0, SPI-205, SPI-206, SPI-2U, SPI-213, SPI-214, SPI-231, SPI-232, 
SPI-233. SPI-234, SPI-235, SPI-236, SPI-237. SPI-238, SPI-239, SPI-240. SPM41, SPI-242, 
SPI-243, SPI-244, SPI-245, SPI-246, SPI-247, SPI-248, SPI-249, SPI-250, SPI-25 1, SPI-252, 
SPI-253, SPI-254, SPI-255, SPI-257, SPI-25 8, SPI-259, SPI-26 1, SPI-262, SPI-263, SPI-264, 
SPI-265, SPI-266, SP1-267, SPI-268, SPI-269, SPI-270, SPI-273, SPI-274, SPI-275, SPI-278, 

30 SPI-28 1, SPI-285, SPI-289, SPI-290, SPI-296, SPI-302, SPI-303, SH-306, SPI-312, SPI-321 . 
SP1-322, SPI-323, SPI-324, SPI-325, SPI-326, SPI-327, SPI-328. SH-329, SPI-331, SPI-332, 
SPI-334, SPI-335, SPI-336, SPI-337, SPI-338, SPI-339, SPI-340, SPI-34 1, SPI-342, SPI-343, 
SPI-344, SPI-345, SH-346, SPI-348, SPI-349, SPI-352, SPI-353, SPI-354, SPI-355, SPI-357, 
SPI-359, SPI-360, SPI-361, SPI-362, SPI-363, SPI-365. SPI-367, SPI-369, SPI-370, SPI-372, 

35 SPI-375, SPI-376, SPI-379, SPI-381, SPI-382, SPI-383, SPI-384, SPI-385, SPI-387, SPI-388. 
SPI-389. SPI-390. SPI-391, SPI-392. SPI-393, SPI-394, SPI-397, SPI-398, SPI-399. SPI-400, 
SPI-401, SPI-402, SPI-403. SPI-404, SPI-405, SPI-406. SPI-407. SPM08, SPI-409, SPI-410, 
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SPI-411, SPI-412, SPMI3, SPI-414, SPM15, SPM16, SPI-41 7. SPI-418, SPI-419, SPM20, 
SPI-421, SPI-422. SPI-423, SPI-424, SPM25. SPI426, SPI-427, SPI-428, SPI-429, SPI-430, 
SPJ431, SPI-432. SPI-433, SPI-434, SP1-435, SPI-436. SPI-437, SPI-438, SPI-439. SPI-440, 
SPM41, SPI-442, SPI-443, SPI444. SPI-445, SPI-446, SPI-447. SPI448, SPI-449, SPI-450, 
5 SPI451 , SPI-452, SFM53, SPI454, SPI-455, SPM56, SP1457, SPI-458, SPI-459. SPI460. 
SPI461, SPI-462, SPM63, SPI464, SPI-465, SPM66, or SPI467. 

10 15. A lot comprising a plurality of rfictinnt jucpmafaons of claim 14... 

16. An antibody capable of inssunospecific binding to one of the fallowing 
Schiznphraiia-AasociatBd Protein Isbfbnns (SPIs): SPI-6. SPI-7, SPI-8, SPI-9. SPI-10, SPI- 
11, SPI-13, SPI-15, SPI-16; SPI-17, SPI-18, SPI-19, SPI-20, SPI-21, SPI-23, iSPl-24, SPI-25, 

15 SPI-26, SPI-28, SP1-29, SPI-30, SPI-32. SPI-33, SPI-34. SP1-35, SPI r 36, SPI-38, SP1-39, 
SPMI, SPI42. SPI-13, SPI-44, SPI-54. SPI-56, SPI-57, SPI-58, SPI-59, SPI-60, SPI-62, 
SPI-63. SPI-65, SPI-67, SPI-69, SPI-73. SPI-74, SPI-75, SPI-76, SPI-77, SPI-78, SPI-80, 
SPI-81, SPI-82, SPI-83, SPI-85, SPI-87, SP1-88, SP1-9I, SPI-92. SPI-93. SPI-95, SPI-96, 
SPI-97, SPI-99, SPI-1 00, SPI-101, SFI-105, SPI-107, SPI-113, SPI-114, SPI-1 15, SPI-H8. 

20 SPI-122, SPI-123, SPI-124, SPM27, SPI-129, SPI-130, SPI-132. SPM33, SPI-138, SPI-139, 
SPI-141, SPI-142, SP1-143, SPI-151, SPI- 1 52, SPI-154, SPI-155, SPI-164, SPI-166, SP1-167. 
£71.169, SPI-170. SPI-175, SP1-176, SP1-I79, SPI-1 81, SPI-182, SPI-183. SPI-184, SP1-185, 
SPM89, SPI-190, SPI-193, SPI-195, SPI-200, SP1-205, SPI-206, SPI-211, SPI-213, SP1-214, 
SPI-23 1, SPI-232, SPI-233, SPI^34, SPI-235, SPI-23 6, SPI-23 7, SPI-23 8, SPI-23 9, SPI-240, 

25 SFI-241. SPI-242, SPI-243, SPI-244, SPI-245, SPI-246, SPI-247, SPI-248, SPI-249, SPI-250. 
SPI-251, SPI-252. SPI-253, SPI-254, SPI-255, SPI-257, SPI-258, SPI-259, SPI-261, SPI-262, 
SPI-263, SPI-264. SPI-265. SPI-266. SPI-267, SPI-268, SPI-269, SPI-270, SPI-273, SPI-274. 
SPI-275, SPI-278. SPI-28 1, SPI-285, SPI-289, SPI-290. SPI-296, SPI-302, SPI-303, SPI-306, 
SPI-312, SPI-321, SPI-322, SPI-323, SPI-324, SPI-325, SPI-326, SPI-327, SPI-328. SPI-329. 

30 SPI-331, SPI-33 2. SPI-334, SPI-335, SPI-336. SPI-337, SPI-338. SPI-339, SPI-340, SPI-34 1, 
SPI-342, SPI-343, SPI-344, SPI-345, SPI-34 6, SPI-348, SPI-349, SPI-352, SPI-353, SPI-354, 
SPI-355, SPI-357, SPI-359, SPI-360, SPI-361, SPI-362, SPM63, SPI-365, SPt-367, SPI-369, 
SPI-370, SPI-372, SPI-375, SPI-376, SPI-379, SPI-381~. SP1-382, SPI-383, SPI-384, SPI-385, 
SPI-387, SPI-388, SPI-389, SPI-390, SPI-39 1, SPI-392, SPI-393, SPI-394, SPI-397, SPI-398, 

35 SPI-399. SP1-4O0. SPI-401. SPI-402, SPI-403, SP1-404, SPI-405, SPI-406, SPI-407, SFM08, 
SPI409, SPI-410, SH-411, SPI-412, SPI-413, SH-414, SPI-415, SPI-416, SPI-417, SPI-418, 
. SPI-419. SPI-420, SPI-421, SPI-422, SPI-423, SPI-424, SFM25, SH-426. SPI-427. SPI-428, 
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SPI-429. SPI-430, SPI-431, SP1-432. SPI-433, SPI-434. SP1-435. SPI-436, SPI-437, SPI-438, 
SPI-439. SPI-440, SPI-441, SPI-442, SPI-443, SP1-444, SPI-445, SPI-446, SPI-447, SPI-44 8, 
SPI-449, SPI-450. SPI-451. SPM52, SPI-4S3, SPI-454, SPI-455, SPI-456, SPM57, SPI-458, 
SPI-459, SPI-460, SPI-461, SP1-462, SPI-463, SPI-464, SPI-465, SPI-466, or SPI-467. 

5 

17. The antibody of claim 1 6, which is a monoclonal antibody. 

18. The antibody of claim 16 or 17, which binds to die SPI with greater affinity 
than to another issfbrrn of the SPL 

10 

19. The antibody of claim 16, which binds to the SPI with greater affinity than to 
my ether isoform of the SPI. 

20. A'ldt comprising die antibody of claim 16.*. 

15 

21. A kit e cu i^i ang a plurality of distinct antibodies of claim 1 6. 

22. A pharmaceutical composition comprising a therapeutically effective amount 
of an antibody of chum 1 6 and a pharmacestically acceptable carrier. 

20 

23. A pharmaceutical connwsiaon comprising: a therapeutically effective am o un t 
of a fragment or derivative of an antibody of claim 16, said fragment or derivative containing 
the binding domain of the antibody: and a phan-naceutically acceptable earner. 

25 24. A method of treating or preventing Schizophrenia comprising administering 

to a subject in need of such treatment or prevention a therapeutically effective amount of a 
n uclei c acid encoding one of the following Schizophrenia- Associated Protein I so forma 
(SPIa): SPI-6, SPI-7, SPI-8, SPI-9. SPI-10. SPI-1 1, SPI-13, SPI-15, SPI-16, SPM7, SPI-18, 
SPI- 19, SPI-20. SPI-21, SPI-23, SPI-24, SPI-25, SPI-26, SPI-28, SPI-29, SPI-30, SPI-32, - 

30 SPI-33, SPI-34. SPI-35, SP1-36. SPI-38, SPI-39, SPI-4I, SPI-42, SPI-43, SPI-44, SPI-54, 
SPI-56. SPI-57. SPI-58, SPI-59, SPI-60, SPI-62, SPI-63. SPI-65, SPI-67, SPI-69, SPI-73. 
SPI-74, SPI-75. SPI-76, SPI-77, SPI-78, SPI-80, SPI-81, SPI-82, SPI-83, SPI-85, SPI-87. 
SPI-88, SPI-9 1, SPI-92, SPI-93. SPI-95, SPI-96, SPI-97, SPI-99, SPI-1 00, SPI-101, SPI-1 05, 
SPI-107, SPI-113. SPI-114. SPI-1 15. SPI-1 18, SPI-122, SPI-123, SPI-124, SPI- 127, SPI- 129. 

35 SPI-130, SPI-132, SPM33. SPI-138, SPI-139, SPI-141, SPM42, SPI-143. SPI-151, SPI-152, 
SPI-154, SPI-1 55, SPI-164, SPI-166, SPI-1 67. SPI- 169, SPI-170. SPI-175, SP1-176. SPI- 179, 
SPI-1 81, SPI-182, SPI-1 83.^PI- 184, SPI-1 85, SPI- 1 89, SPI-190, SPI-193, SPI-195, SPI-200, 
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SP1-205, SPI-206. SPI-211, SPI-213. SPI-2I4, SPI-23 1, SPI-232, SPI-233, SP1-234, SPI-235, 
SPI-23 6, SPI-237; SPI-23 8, SPI-23 9, SPI-240, SPI-241, SPI-242, SPI-243, SPI-244, SPI-245, 
SPI-246, SPI-247, SPI-248. SPI-249, SPI-250, SPI-251, SPI-252, SPI-253, SPI-254, SPI-255, 
SPI-257. SPI-258, SPI-259. SPI-261. SPI-262, SPI-263, SPI-264, SPI-265, SPI-266, SPI-267, 
SPI-268, SPI-269, SPI-270, SPI-273, SPI-274, SPI-275, SPI-278, SPI-28 1, SPI-285, SPI-289, 
SPI-290, SPI-296. SPI-302, SPI-303, SPI-306, SPI-312, SPI-321, SPI-322, SPI-323, SP1-324, 
SPI-325, SPI-326, SPI-327, SPI-328, SPI-329, SPI-331, SP1-332. SPI-334, SPI-335, SPI-336, 
SPI-337. SPI-338. SPI-339, SPI-340, SPI-34 1, SPI-342. SPI-343, SPI-344, SPI-345. SPI-346, 
SPI-348, SPI-349. SPI-352, SPI-353, SPI-354, SPI-355, SPI-357, SPI-359, SPI-360, SPI-361, 
SPI-362, SPI-363, SPI-365. SP1-367, SPI-369. SPI-370, SPI-372, SPI-375, SPI-376, SPI-379, 
SPI-38 1, SPI-382, SPI-383, SPI-384, SPI-385, SPI-387, SPI-388, SPJ-389. SPI-390, SPI-39 1, 
SPI-392, SPI-393, SPI-394, SPI-397; SPI-398, SPI-399, SPI-400, SPI-401, SPJ-402, SPI-403, 
SPM04, SPI-405, SPI-406, SPI-407, SPI-408, SPI-409, SPI-410, SPI-41 1, SPI-412, SPI-413, 
SPI-414, SPI-415, SPI-416, SPI-41 7, SPI-418, SPI-419, SPI-420, SPI-421, SPI-422, SPI-423. 
SPI-424, SPI-425, SPI-426, SPI-427, SPI-428, SPI-429, SPI-430, SPI-431. SPI-432, SPI-433, 
SPI-434. SPI-435, SPI-436, SPI-437, SPI-438, SPI-439, SPI-440. SPI-441. SPI-442, SPI-443, 
SPM44. SPI-445, SPI-446, SPI-447, SPI -448, SPI-449, SPI-450, SPI-451, SPI-452, SPI-453. 
SPI-454, SPI-455. SPI-456, SPI-457, SPI-458, SPI-459, SPI-460, SPI-461, SPI-462, SPI-463, 
SPI-464. SPI-465. SPI-466, or SPI-467. 



nu cl e i c acid mat inhibits the function of one or more of t 
Associated Protein Uo forms (SPIs): SPI-6, SPI-7, SPI-8, SH-9, SPI-10. SPItl 1. SPI-13. SPI- 
15. SPI-16, SPI-1 7, SPI-18, SPI- 19. SPI-20. SPJ-21, SPI-23. SPI-24, SPI-25. SPI-26, SPI-28, 
SPI-29, SPI-30. SPI-32, SPI-33, SPI-34, SPI-35, SPI-36, SPI-38, SPI-39. SPI-41. SPI-42, 
SPI-43. SPI-44, SPI-54, SPI-56, SPI-57. SPI-58, SPI-59, SPI-60, SPI-62, SPI-63, SPI-65, 
SPI-67, SPI-69, SPI-73, SPI-74. SPI-75. SPI-76, SPI-77. SPI-78, SPI-80, SPI-81, SPI-82, 
SPI-83, SPI-85, SPI-87. SPI-88, SPI-9 1, SPI-92, SPI-93, SPI-95, SPI-96, SPI-97. SPI-99, 
SPI- 100, SPI-101, SPI- 105, SPI-107. SPI-1 13. SPI-114, SPI-1 15. SPI-1 18, SPI-122, SPI-123. 
SPI-124, SPI- 127. SPI- 1 29, SPI-130, SPI-132, SPI- 133, SPI-138, SPI-139, SPI-141, SPI-142, 
SPI-143, SPI-151, SPI-152, SPM54, SPI-155, SPI-164, SPI-166, SPI- 167. SPI-1 69, SPI-170. 
SPI-175, SPI-175, SPI- 1 79, SPI- 181. SPI-182, SPI-183; SPI-184, SPI- 1 85, SPM89, SPI-190, 
SPI-193, SPI-195, SPI-200. SPI-205. SPI-206, SPI-21 1, SPI-213. SPI-21 4. SP1-Z3I, SPI-232, 
SPI-233, SPI-234, SPI-235, SPI-236, SPI-237, SPI-238, SPI-239, SPI-240, SPI-241. SPI-242, 
SPI-243. SPI-244, SPI-245, SPI-246, SPI-247. SPI-248, SPI-249, SPI-250, SPI-251. SPI-252. 
SPI-253, SPI-254. SPJ-2S5, SPI-257. SPI-258, SPI-259. SPI-261. SPI-262, SPI-263, SPI-264, 
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SPI-265. SPI-266, SPI-267. SPI-268, SPI-269, SPI-270, SPI-273. SPI-274, SPI-275, SPI-278, 
SPI-28 1, SPI-285, SPI-289, SPI-290, SPI-296, SPI-302, SPI-303, SPI-306, SPI-312, SPI-321, 
SPI-322. SPI-323. SPI-324, SPI-325. SPI-326, SPI-327, SPI-328, SPI-329, SPI-331, SPI-332, 
SPI-334, SPI-335, SPI-336, SPI-337, SPI-338. SPI-339, SPI-340, SPI-341, SPI-342, SPI-343, 
SPI-344, SPI-345, SPI-346, SPI-348, SPI-349, SPI-352, SPI-353, SPI-354, SPI-355, SPI-357, 
SPI-359, SPI-360, SPI-361. SPI-362, SPI-363, SPI-365, SPI-367, SPI-369, SPI-370, SPI-372. 
SPI-375, SPI-376, SPLA79, SPI-38 1, SPI-382, SPI-383, SPI-384, SPI-385, SPI-387, SPI-388, 
SPI-389, SPI-390, SPI-391, SPI-392, SPI-393. SPI-394, SPI-397, SPI-398. SPI-399, SPI-400, 
SPI-401, SPI-402, SPI-403, SPI-404, SPI-405, SPI-406, SPI-407, SPI-408, SPI-409, SPI-410, 
SPI-411. SPI-412, SPI-413, SPI-414, SPI-415, SPI-416. SPI417, SPI418, SPI419. SPI-420, 
SPI-421, SPI-422, SPI-423, SPI-424, SPM25, SPI-426, SP1427, SPI-428, SPI-429, SPI-430, 
SPI431. SPI-432. SPI-433, SPI-434, SPM35, SPI-436, SPM37. SPI-438, SPI-439, SPI-440, 
SPI-441, SPI-442, SPI-443, SPI-444, SPI445, SPI-446, SPI-447, SPI-448, SPI-449, SPI-450, 
SPI-451, SPI-452, SP1453, SPI-454, SP1455, SPI-456, SPM57, SPI458, SP1459, SPI-460, 
SPlr461, SPI-462, SPW63, SPI-464, SPI-465, SPI-466, or SPI-467. 



20 27. A method of screening for agents that ii» "i"fft with an SPI, an SPI fragment, 

or an SPl-related polypeptide, said method comprising: 

(a) contacting an SPI. a biologically active portion of an SPI. ox an SPl-related 
polypeptide with a candidate agent; and 

(b) detraanhring whether or not (he candidate 'agent mtcracts wrm fhe SPI. (he SFT 
25 fragment or the SPl-reiated polypeptide. 

28. ■ The method of claim 27, wherein the SPI, the SPI fragment, or the SPI- - 
related polypeptide is expressed by cells. 



■ 30. A method of mean ing for agents tl 
an SPI or an SPl-related polypeptide comprising: 

(a) contacting a first population of cells t 
polypeptide with a c 
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(b) contacting a second population of cells expressing said SPI or said SPI-related 
polypeptide with a control agent; and 

(c) comparing the level of said SPI or said SPI-related polypeptide or mRNA 
encoding said SPI or said SPI-related polypeptide in the first and second populations of cells, 
5 or comparing die level of induction of a cellular second messenger in the first and second 
populations of cells. 

31. The method of claim 30, wherein the level of said SPI or said SPI- related 
polypeptide, mRNA encoding said SPI or said SPI-related polypeptide, or said cellular second 

10 messenger is greater in the first population of cells than in the second population of cells. 

32. The method of claim 30, wherein the level of said SPI or said SPI- related 
polypeptide, mRNA encoding said SPI or said SPI-related polypeptide, or said cellular second 
messenger is less in the first population of cells than in the second population of cells. 

15 

33. A method of screenin g for or identifying agents that modulate die expression 
or activity of an SPI or an SPI-related polypeptide comprising: 

(b) administering a control agent to a second mam mal or group of mammals; 

20 and 

(c) comparing the level of expression of the SPI or the SPI-related 
polypeptide or of mRNA encoding the SPI or the SPI-related polypeptide in the first and 
second groups, or comparing the level of induction of a cellular second messenger in the first 
and second groups. 

25 

. 34. The method of claim 33, wherein the mamm als are animal models for 

35. The method of claim 33 or 34, wherein the level of expression of said SPI or 
30 said SPI-related polypeptide, mRNA encoding said SPI or said SPI-related polypeptide, or of 

said cellular second mr f ^nig r r is greater in the first group man in the second group. 

36. The method of claim 33 or 34, wherein the level of expression of said SPI or 
said SPI-relaled polypeptide, mRNA encoding said SPI or said SPI-relatsd polypeptide, or of 

35 said cellular second me ss enger is less than in the first group than in the second group. 
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37. The method of claim 33, wherein the levels of said SPI or said SPI- related 
polypeptide, mRNA encoding said SPI or said SPI-related polypeptide, or of said cellular 
second messenger in the first and second groups are further compared to the level of said SPI 
err said SPI-related polypeptide or said mRNA encoding said SPI or said SPI-related 

S polypeptide in normal control mammals. 

38. The method of claim 33, wherein administration of said candidate agent 
modulates the level of said SPI or said SPI-related polypeptide, or said mRNA encoding said 
SPI or said SPl-rclatcd polypeptide, or said cellular second messenger in the first group 

10 towards the levels of said SPI or said SPI-related polypeptide or said mRNA or said cellular 
second messenger in toe second group. 

39. The method of claim 33, wherein raid mammals are human subjects having 

15 

40. A method of screening for or identifying agents mat interact with an SPI or 
an SPI-related polypeptide, comprising (a) contacting a candidate agent with the SPI or the 
SPI-related polypeptide, and (b) detecting binding, if any, between the agent and the SPI or 
me SPI-related polypeptide. 

20 

41. A method of scr een ing for or identif ying agents that modulate the activity of 
an SPI or an SPI-related polypeptide, c ompr ising: (a) in a first aliquot, contacting a candidate 
agent with the SPI or the SPI-related polypeptide, and (b) comparing the activity of the SPI 
or the SPI-related polypeptide in the first aliquot after addition of the candidate agent with toe 

25 activity of the SPI or the SPI-related polypeptide in a control aliquot, or with a previously 
determined reference range. 

42. The method according to claim 40 or 41, wherein toe SPI or the SPI- related 
polypeptide is recombinant protein. 

30 

, 43. The method according to chum 40 or 41, wherein the SPI or the SPI- related 
polypeptide is immobilized on a solid phase. 

44. A method for sercening, diagnosis or prognosis of Schizophrenia in a subject 
35 or for monitoring the effect of an anti-Schizophrenia drug or therapy admmiatered to a 
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(a) contacting at least one oligonucleotide probe comprising 10 or more 
con s e cuti ve nucleotides complementary to a nucleotide sequence encoding an SPI chosen 
from SP1-6. SPI-7, SPI-8, SPI-9, SPI-10, SPI-1 1, SPI-13, SPI-I5, SPI-I6, SPI-I7. SPI-18, 
SP1-19. SPI-20, SPI-21, SPI-23, SPI-24, SPI-25, SPI-26, SPI-28, SPI-29. SPI-30, SPI-32, 
5 SPI-33, SPI-34, SPI-35, SPI-36, SPI-38, SPI-39, SPI-41. SPI-42, SPM3, SPI-44, SPI-54, 
SPI-56, SPI-57, SP1-58, SFI-59, SPI-50, SPI-62, SPI -63, SPI-65, SPI-67, SPI-69, SPI-73. 
SPI-74, SPI-75, SPI-76, SPI-77, SPI-78, SPI-80, SPI-8 1, SPI-82, SPI-83, SFI-85, SPI-87, 
SPI-88, SPI-9 1, SPI-92, SP3-93, SPI-95, SPI-96, SPI-97, SPI-99, SPI- 100, SPI-101, SPI- 105, 
SPI-107. SPI-I13, SPI-114, SPI-115, SPM 18, SP1-122, SPI-123, SPI-124, SPI- 127, SPI-129, 

10 SPI-130, SPI-132, SPI-133, SPI-138, SPI-I39, SPI-141, SPI-142, SPI-143, SPI-151, SPI-152, 
SPI-154, SPI-155, SPI-164, SPI-166, SPI-167, SPI-169, SPI-I70, SPI-175, SPI-176, SPM 79, 
SPI-181, SPI- 182, SPI-183. SPI-184, SPM 85, SPI-189, SPI-190, SPI-193, SPI-195, SPI-200, 
SPI-20J, SPI-206, SPI-21I, SPI-2I3, SPI-214, SPI-231, SPI-232, SPI-233, SPI-234, SPI-235. 
SPI-236, SPI-237, SM-238, SPI-239, SPI-240, SPI-241, SPI-242, SPI-243. SPI-244, SPI-245, 

1 5 ' SPI-246, SPI-247, SPM48, SP1-249. SPI-250, SPI-251 , SPI-252, SPI-253, SPI-254, SPI -25 5, 
SPI-257, SPI-258, SPI-259, SPI-26 1, SPI-262, SPI-263, SPI-264, SPI-265, SPI-266. SPI-267, 
SP1-268, SPI-269, SPI-270, SPI-273, SPI-274, SPI-275, SPI-278, SPI-281, SPI-285, SPI-289, 
SPt-290, SPI-296, SPI-302, SPI- 3 03, SPI-306, SPI-312. SPI-32 1, SPI-322, SPI-323, SPI-324, 
SPI-325, SPI-326, SPI-327, SPI-328, SPI-329, SPI-33 1, SPI-332, SPI-334, SPI-33 5, SPI-336, 

20 SPI-337, SPI-33 8, SPI-339, SPI-340, SPI-34 1, SPI- 342, SPI-343, SPI-344, SPI-345, SPI-346. 
' SPI-348, SPI-349, SPI-352, SPI-353, SPI-354, SPI-355, SPI-357, SPI-359. SPI-360. SPI-361, 
SPI-362, SPI-363, SPI-365, SPI-367, SPI-369, SPI-370, SPI-372, SPI-375, SPI-376, SPI-379, 
SPI-38 1, SPI-382, SPI-383, SPI-384. SPI-385, SPI-387, SPI-388, SPI-389, SPI-390, SPI-391, 
SPI-392, SP1-393, SPI -3 94, SPI-397, SPI-398, SPI-399, SPI-400, SPI-401, SPI-402, SP 1-403. 

25 SPI-404, SPI-405, SPI-406, SPI-407, SPI-408, SPI-409, SPI-410, SPI-41 1. SPI-412, SPI-4I3, 
SPI-414, SP1-415, SPI-416. SPI-417. SP1-418, SPM19, SPI-420, SPI-421. SPI-422, SPI-423, 
SPI-424. SPI -425, SFI-426, SPI-427, SPI-428, SPM29, SPI-430, SPI-431, SPI-432, SPI-433, 
SP1-434, SPI-435, SPI-436, SPI-437, SPI-438, SPI-439^ SPI-440, SPI-441, SPI-442, SPI-443, 
SPI-444, SPI-445, SP1-446, SPI-447, SPI-448, SPI-449, SPI-450, SPI-45I, SPI-452, SPI-453, 

30 SPI-454, SPI-455, SP1-456, SPW57, SP1-458, SPI-459, SPT-460. SPI-461, SPI-462, SPI-463, 
SP1-464. SPI-465, SPI -4 66, or SPI-467 with an RNA obtained from a biological sample from 
the subject or with cDNA copied from the RNA wherein said contacting occurs under 
conditions that permit hybridization of the probe to the nucleotide sequence if present; 

(b) detecting hybridization, if any, between the probe and the nucleotide sequence; 

35 and 

(c) comparing the hybridization, if any, detected in step (b) with the hybridization 
detected in m control sample, or with a previously determined reference nnge. 



WO 01/63293 PCT/GB0 1/00783 

151 

45. The method of claim 44, wherein step (a) comprises contacting a plurality of 
oligonucleotide probes comprising 10 or more consecutive nu cl e otides «^un p *I fc j m- . n l m y to a 
nucleotide sequence encoding an SPI chosen from SP1-6, SPI-7, SPI-8, SPI-9, SPI-10, SPI-1 1, 
5 SPI-13, SPI-1 5, SPI-1 6, SPI-17, SPI-18, SP1-19, SPI-20, SPI-21, SPI-23. SPI-24, SPI-25, 
SPI-26, SPI-28, SPI-29, SPI-30, SPV32, SPI-33, SPI-34, SPI-35, SPI-36, SPI-38, SPI-39, 
SPI-41, SPI-42, SP1-43," SPI-44, SPI-54, SPI-56, SPI-57, SP1-58, SP1-59, SPI-60, SPI-62, 
SPI-63, SPI-65, SPI-67, SPI-69, SPI-73, SPI-74, SPI-75, SPI-76, SPI-77, SPI-78, SPI-80, 
SPI-8 1, SPI-82, SPI-83, SPI-85, SPI-87, SPI-88, SPI-9 1, SPI-92, SP1-93, SPI-95, SPI-96, 

10 SPI-97, SPI-99, SPI- 1 00, SPI-101. SPI-105, SPI-107, SPI-1 13, SPI-114, SPI-115, SPI-118. 
SPI- 122, SPI-123, SPI-124, SP1-127, SPI-129, SPI-130, SPI-132, SPI-133, SPI-138, SPM39. 
SPI-141, SPI-142, SPM43, SPI-151, SPI-152, SPI-154, SPI-155, SPI-164, SPI-166, SPI-167, 
SPI-169, SPM70, SPI-175, SPI-176, SPI- 1 79, SPI-181, SPI-I82, SPI-183, SPI-184, SPM85, 
SPI-189, SPI-190, SPI-193, SPI-195, SPI-200. SPI-205. SPI-206. SPI-21 1, SPI-213, SPI-214, 

15 SPI-231, SPI-232, SPI-233, SPI-234, SPI-235, SPI-23 6, SPI-237, SPI -23 8, SPI-239, SPI-240, 
SPI-241, SPI-242, SPI-243, SPI-244, SPI-245, SPI-246, SPI-247, SPI-248, SPI-249, SPI-250, 
SPI-25 1, SPI-252, SPI-253. SPI-254, SPI-255, SPI-257, SPI-258, SPI-259. SPI-261, SPI-262, 
SPI-263, SPI-264, SPI-265, SPI-266, SPI-267, SPI-268, SPI-269, SPI-270, SPI-273, SPI-274, 
SPI-275, SPI-278, SPI-281. SPI-285, SPI-289, SPI-290, SPI-296, SPI-302, SPI-303, SPI-306, 

20 SPI-3 12, SPI-321, SPI-322, SPI-323, -SPI-324, SPI-325, SPI-326, SPI-327, SPI-328, SPI-329, 
SPI-33 1, SPI-332, SPI-334, SPI-335, SPI-336, SPI-337, SPI-338, SPI-339, SPI-340, SPI-34 1, 
SPI-342, SPI-343. SPI-344. SPI-345. SPI-346, SPI-348, SPI-349. SPI-352, SPI-353, SPI-354. 
SPI-355, SPI-357, SPI-359, SPI-360, SPI-361, SPI-362, SPI-363, SPI-365, SPI-367, SPI-369, 
SPI-370, SPI-372, SPI-375. SPI-376. SPI-379, SPI-381, SPI-382, SPI-383, SPI-384, SPI-385, 

25 SPI-387, SPI-388, SPI-389, SPI-390, SPI-391, SPI-392, SPI-393, SPI-394, SPI-397, SPI-398, 
SPI-399, SPI-400, SPI-401, SPI-402, SP1-403, SPI-404, SPI-405. SPI-406, SPI-407, SPI-408, 
SPI-409, SPI-410, SPI-411, SPI-412, SPI-413, SPI-414, SPI-415, SPI-416, SPI-417, SPI-418, 
SPI-419, SPW20, SPI-421, SH-422, SPI-423. SPI-424, SPM25, SPI-426, SPI-427, SPI-428, 
SPI-429, SPI-430, SPI-431, SPI-432, SPI-433, SPl-434, SFI-435, SPI-436, SPI-437, SPI-438, 
30 SPI-439, SPI-440, SPI-441, SPI-442, SPI-443, SPI-444, SPI-445, SPI-446, SPI-447, SPI-448, 
SPI-449, SPI-450, SP1-451, SPI-452, SPI-453, SPI-454, SPI-455, SPI-456, SPI-457, SPl-458, 
SPI-459, SP1-460, SPI-461, SPI-462, SPI-463, SPI-464, SPI-465, SPI-466. or SPI-467 with 
an RNA obtained from a biological sample from the subject or with cDNA copie d from the 
RNA wherein said contacting occurs under conditions that permit hybridization of the probe 
35 to the nucl e otide sequence if present. 
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. 46. The method of claim 44. wherein step (a) includes the step of hybridizing the 
nucleotide sequence to a DNA array, wherein one or mare m e mb ers of the amy are the 
y to a plurality of nucleotide sequences encoding distinct SPIs. 



47. A method of screening for agents effective for the treatment of ^ < » c ^^ ^T'0p^' Tffn ' ,| 



(a) contacting NP-1 with a first population of cells expressing a receptor for NP-1 
(bNPR) in the presence of a candidate agent; 

(b) contacting NP-1 with a second population of cells expressing said receptor 
10 (hNPR) in the presence of a control agent; 

(c) comparing the binding of said NP-1 to (he first and second populations of ceils, 
or comparing the level of induction of a cellular second messenger in the first and second 
populations of cells, or comparing the level of a NP-1 mediated activity in the first and se con d 



15 (d) testing for the ability of agents able to modulate the activity of NP-1 to 

decrease clinical features of Schirophrenia in a Schizop hr e nia disease model system. 



The method of claim 47 wherein the NP-1 or the receptor, or bom, axe 



49. The method of claim 47, wherein the cells are glial cells and the NP-1 
media t ed activity is causing the glial cells to be susceptible to neurotoxin activity. 

50. The method of claim 49, wherein the neurotoxin is taipoxm. 



51. The method of claim 47, wherein the candidate agent comprises at least 10 
acids of NP-1. 



of NP-1 to a 



(a) contacting NP-1 with the NP-1 binding partner in the presence of a candidate 

(b) contacting NP-1 with a NP-1 binding partner in the pre s ence of a control agent; 



35 (c) comparing the binding of said NP-1 to the bin di ng partner in step (a) to th e 

binding of said NP-1 to the binding partner in step (b). 



53. The 
receptor (hNPR). 
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of claim 51 wherein the 
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partner is an isolated NP-1 
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FIGURE 3 

Brain tissues 



GGCGGCGCCGACAATGCTTCGGTCGCCTCGGGCGCCGCCGCGTCCCCGGGCCCGCAGCGG 
AGC CT GAGCGC GCT GCACGGCGCGGGCGGTTCAGCCGGGCCCCCCGCGCT GCC CGGGGCA 
CCCGCGGCCAGCGCGCACCCGCTGCCGCCCGGGCCCCTGrrCAGCCGCTTCCTGTGCACG 



CT G CAGCAGGAGGCGCG CAT C CGCGC CGAC CAGGACAC CATCCGTT GAGCT CACC GGCAAG 
.GAG C G GC CT G CCG C GC G GCCTCCAGGGCGC G 



GCTGCCCCAGCCCCAGTCTCTGC 
GAGGGGCAGCT G CTGGC CCAG GT G C T G GCAC T G GAGAAGGAGCGT GTGGCCCTCAG C CAC 
AGCAGCCGCCGGCAGAGGCAGGAAGTGGAAAAGGAGTTGGACGTCCTGCAGGGTCGTGTG 
GCT GAGCTGGAG CACGG GT CCTCAGCCTACAGTCCTCCAGATGCCT T CAAGAT CAGCATC 
CCCATCCGTAACAACTACATGTACGCCCGCGTGCGGAAGGCTCTGCCCGAGCTCTATGCA 
TTCACCGCCTGCATGTGGCTGCGGTCCAGGTCCAGCGGCACCGGNCAGGGCACCCCCTTC 




TGGCACCACATCTGCATCGCCTGGACCACAAGGGATGGCCTATGGTCTGCCTACCAGGAC 
GGGGAG C TGCAG G G CTC CG G TGAGAAC CTG GCT G CCTGGCACCCCATCAAG CCTCATGGG 
AT C CTTATCTTG GGCCAGGAGCA G GATACC CT GGGTGG CCGGT TT GAT G CCAC CCAG G CC 
T^rTGTCGGTGACATTGCCCAGTTTAACCTGTGGGACCACGCCCTGACACCAGCCCAGGTC 
Cn?GGGCATTGCCAACTG<^CTGCGCCACTGCTGGGCAACGTCCTTCCCTGGGAAGACAAG 

AAGGCATGAGGGGCC 
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e 40 



Body tissues 
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FIGURE 4B 

GNHNNKNAGNGNTNTANNA.^^ 

G CTG CTGCTGCTGGAGCG CGGCATGTTCTC CTCACC CTCC COG C CCCCGG CG CTGTTAGAGAA 
AGT CTTtTC?U^ACAT?GACCTN CATCAG<^TGAATTTGTG CAGACG CTTGAAGGAGTGGGTGGC 
CATCGAGAG CGACTCTliT CCAG CX2TGTGCCTCG CTTTCAGACAAGAGCT CTT CAHAATGA.TGGC 

G CAGCTGCC CGATGGTCAGAGT CTT O 
TCCCJlCGAAAGGCACCXrrcrrGCTTCTAOG<3C^ 

rT AGACGGGAAA CTTT ATG GACGAGGAG C 
kATGCTGTGAG CGC CTTCAGAGCCCTGGA 

GCAAGATCTTCCTGTGAATATCAAATTCATCAT' 
CCTGGAGGAACTTGTGGAAAAAGAAAAGGACCGATTCrrC^ 




CTAXnTCATGGTGGAGGTGAAATGCAGAGA CCAGGATTTTCACT CAGGAA CCTTTGGTGGCAT 

CTCGTCTGGTCA 
lATACAXA 

CAAAGCCATXX^TXTTAGACCTAGAAGAATACCXKSAATAG C^GCOGGGTTGAGAAATTTCTGTT 

CGATACTTAAGGAG<iAGATTCTAATt3CACCTero 

CGAGGGCGCGTTTGATGAGCCTGGsAACTAAAACAGTCAT^ 

TGAAGATGTGTTCTCCAAAAGAAATAGTTCCAAC^^ 
ACACCCGTCGATTCCAAATATTGATGACACCCAG^ 

IATTCCAATTGC CAAAATGTT 



TT CGCAGAATGAGAAAATOUVCAG<3TGGAACTACATAGAGGGAAC CAAATT ATTTGCTGC CTT 
TTT CTT AGAGATGGCC CAGATC CATT AAT CAC^RGAACCTTCT AGT CTGAT CTGATC CACTGA 
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